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Researches on the Electrical Currents in Metalliferous Veins, 
made in the Mine " Himmelfahrt" near Freyberg. By Pro- 
fessor F. Reich of Freyberg. Communicated by the Author. 

Since Fox first discovered the fact* in copper-veins in Corn- 
wall, it has been known that an electrical current is indicated 
by Schweigger's Multiplicator, when two points, where ore 
presents itself, are connected by metallic wire, whether these 
be in the same or in different veins. Fox repeated the expe- 
riments'!- in lead-veins in other parts of England with similar 
success. On the other hand, Von StrombeckJ could find no 
trace of such electrical currents in lead and copper veins on 
the right bank of the Rhine. Again, Henwood repeated the 
experiments in Cornwall. § and confirmed former results. 

I have made similar experiments in the mine " Himmel- 
fahrt" in this district, leading to very decisive positive results. 

The method of experiment was in the main that of Fox. 
When the two points to be connected were determined, a fresh 
surface was first worked on each, and on this a six inches long, 
three inches wide, disc of copper, was kept firmly pressed by 
a wooden strut. An uncovered end of a copper-wire, spun 
over with silk, was kept pressed to the copper-plate by means 
of a clamp. The one wire was always short ; the other, about 
180 metres long, was rolled on a pirn. This latter was re- 
tained in all the experiments, the current having thus the same 
length of wire to pass, so that its influence on the amount of 
deviation from the needle was constant. The long wire was 

• Phil. Trans. 1830, ii. p. 399. 

t Transactions Roy. Geol. Soc. of Cornwall, vol. iv. p. 29. 
t Karsten's Archiv fur Bergbau, &c, vol. vi. p. 431. 
§ Mining Review, No. x. p. 214, 1837. 
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2 Professor Reich on the Electrical Currents 

let out till it reached to the second point of contact, near 
which the multiplicator was placed, and the two ends of the 
fine wires connected with it. The multiplicator, with double 
needle, and very sensible, belonged to a thermo-electric appa- 
ratus of Melloni, made by Oertling of Berlin. In order, in 
some measure, to judge of its sensibility, it maybe mentioned, 
that the current from a pair of zinc and copper plates, of only 
one inch square, placed in water very weakly acidified, drove 
the needle up to the button placed at 90° to prevent further 
deviation ; that an iron-wire connected with two brass-wires 
placed in the multiplicator, by the mere heating with the hand 
of the point of contact, produced a deviation of from 10° to 
20°, according to the temperature communicated. 

When a deviation took place, I tried each time the direction 
of the current by means of a zinc-copper element, separated 
by a layer of moistened cloth, and set it down as it was in the 
long wire of connection. When, therefore, it is said the cur- 
rent is from A towards B, that is as much as to say that at A 
was a copper, and at B a zinc plate, and the rock or country 
intervening was a moist conductor. In this country itself 
we have, of course, to imagine the current in the opposite di- 
rection. 

Frequently, also, when no action on the multiplicator en- 
sued, I introduced a zinc-copper element, so that the current 
must necessarily pass along the wire between the two points of 
contact If an action ensued, it was a proof that every thing 
was in order, that is, that the contact was nowhere interrupted. 
This experiment is always to be recommended, but especially 
where no action ensues, in order to have proof that the excep- 
tion is not the consequence of an interruption in the continuity 
of the wire, nor of an imperfect contact of the plates with the 
wire, or with the mineral mass, nor of a deficiency in the ad- 
justment of the multiplicator, nor of any such similar cause. 
In fact, it once occurred to me, that two points from which, 
according to previous experiments, an action was expected, in- 
duced none. It very soon appeared, however, that the wire 
was broken, and, on its being reunited, the action took place. 
Some modifications in the method of conducting the experi- 
ments will be mentioned, as opportunity presents itself. 
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in Metalliferous reins, 3 

The most of these experiments were made in the veins 
" Frisch Gliick," N. and S. vein, and " Neu Hoffnung," NW. 
and SE. vein. The first of these is a vein of galena, with a 
north and south direction, and falling 45° towards west The 
vein has an average width of I metre, and is composed of 
galena, containing 1£ to 4 ounces of silver per hundredweight, 
in great abundance ; blende (sulphuret of zinc) ; iron and ar- 
senical pyrites ; and some quartz. The " Neu Hoffnung" 
belongs to the so-called spar-formation, runs from SE. by S. 
to NE. by N., and falls 68° towards SW, It is composed 
chiefly of heavy-spar, a little fluor-spar and brown spar, 
rarely galena sparingly interspersed (eingesprengt), and poor 
in silver. Where the vein, however, is crossed by others, it 
contains the richest silver-ores, such as dark and light red 
silver-ore (rothgiltigerz), silver-glance (glaserz), brittle silver- 
glance (sproedglaserz) (common melan-glance of Mohs), and 
radiated pyrites (leberkies). The two veins cross each other 
at about 190 metres from Abraham, main-shaft, and this in 
such manner, that " Frisch Gliick" being passed through and 
thrown by " Neu Hoffnung,' ' is to be considered as the elder. 
South-west from this it is partly too little productive to be 
worked, partly unexplored. 

In all, forty-eight experiments were made, which, however, 
separately to describe, would fatigue the reader. I commu- 
nicate, therefore, only the results obtained, corresponding as 
they do almost exactly with those of Fox and Henwood, sup- 
porting them with the experiments belonging to them. 

1. Tito ore-points separated by a non-metalliferous mass, or 
between which there occurs a cross vein, or the rein is worked 
out, give rise to an electrical current in a metallic wire con- 
necting them. 

There were seventeen experiments made, confirming, with- 
out exception, the above law. On this account, however, I do 
not assert that there can be no exception, and that the non- 
appearance of a current in similar cases, as observed by Fox, 
and as in the negative results of Strombeck, is to be doubted. 
It is nevertheless to be desired, that, when the case of the 
non-appearance of the current presents itself, a %inc-copper 
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element be introduced, to prove that no defect that might 
prevent the deviation of the needle exists in any part of the 
apparatus. The points tried lay either on the same level, 
and at distances of from 10 m to 120 m asunder, or the one 
above the other, at heights varying from 8 m to 60 m . When 
the points lay near one another, there intervened either a 
cross-vein or a shaft; when wide apart, the same was the 
case, or they were separated by a non-metalliferous mass. 

Six times galena at a point in " Frisch Gluck." was united 
with points in another vein, viz. twice with silver-ores of 
Neu HofFnung, twice with a friable pyrites of the same, once 
with an isolated eye of galena, in the midst of heavy-spar in 
this vein, and once with massive fresh pyrites of Isaac, N. 
and S. vein, in the vicinity of Neu Hoffnung, which crosses 
it. In every case the current went in the direction of " Frisch 
Gluck," and thus appeared to be positive. The two experi- 
ments on silver-ores, consisting of silver-glance, brittle silver- 
glance, and the dark and light red ores of silver, were made 
on the 6th drift (about 180 fathoms deep, Tr.), and on differ- 
ent days, but in very similar circumstances. The first time, 
however, I obtained only 32°, whereas the second 72° to 73° of 
deviation. This case shews that the deviation may be very . 
different in amount in, on the whole, very similar circum- 
stances, which depends probably less on an inconstancy in 
the intensity of the current, which cannot be conceived, than 
on secondary causes, especially on the more or less perfect 
contact of the disc with the minerals, or of the wire with the 
disc. The fact is, that in these two cases the latter connec- 
tion was effected in a different manner for each, and in the 
case of the greater deviation it was the more perfect. The 
two experiments on the friable pyrites gave 68° and 47° de- 
viation. In the first case was a short string of pyrites 8 inches 
wide, in the other case this was only 1 inch. The isolated 
eye of galena caused a deviation of 26°. The massive pyrites 
in Isaac vein was only of small extent, imbedded in quartz, 
and caused a deviation of 20°. 

I made eleven experiments in one and the same vein, viz. 
ten on the 6th and 5th drifts of Frisch Gluck, N. and S. vein, 
and one on the 2d drift of Gottlob, E. and W. vein. Eight 
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times massive galena presented itself at both points, three 
times only at one, arsenical or iron pyrites or blende being at 
the other. The pyrites and blende were, however, in unin- 
terrupted connection with extensive deposits of galena. In 
the experiments made at nearly the same level, the current 
went five times from S. to N. in Frisch Gluck, and once from 
N. to S. In Gottlob, E. and W. vein, from E. to W. In the 
experiments, where one point lay above the other, the direc- 
tion was twice downwards, and once upwards. These results 
indicate that the direction of the current is quite independent 
of its position, relatively to the axis of the earth, as well as of 
the depth, but they are not sufficiently numerous for the com- 
plete establishment of the fact. 

The deviation generally increased with the distance of the 
two points, for in Gottlob, E. and W. vein, with the distance 
10 m , — a cross-vein causing a throw intervening, — the devia- 
tion was 23°. In Frisch Gluck, with 14 m , worked out space 
and shafts intervening, 17°, at 50 m 54°, at 64 m 63°, at 68 m 51°, 
at 70 m 67°, at 88 m 71°, but at 126 m only 36' was obtained, 
upon which latter we must remark, however, that blende was 
the mineral at one point, and the small deviation may be at- 
tributed to the bad conducting power of this substance. On 
the other hand, it was under the same circumstances that, at 
70 m distance, the needle deviated 67°. 

Two galena points at 12 m distance, were connected by 
means of a wire only 16 m long, and much thicker than the 
fine one usually employed, upon which the deviation rose 
from 17° to 25°, — a circumstance proving, that the resistance 
to conduction encountered by the current in the mass of rock, 
is not so great that the resistance in the 180™ long, .04"' 
thick, wire, can be entirely neglected. 

In the two experiments between galena and blende, the 
current was in the direction of the blende, and in those be- 
tween the galena and pyrites, always in the direction of the 
galena. 

To meet the objection, that the copper discs might have 
been of different sorts, and that thus an action ensued, the 
two discs were changed during an experiment, without obtain- 
ing the least difference of result. A better proof that the 
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nature of the discs applied to the ores is indiiferent is this :— 
that, in a connection of galena, of Frisch Gluck, and of silver- 
ores in Neu Hoffnung, at the former point, a zinc disc was 
laid between the copper and the galena, without the deviation 
varying in the slightest. Perhaps still more striking is an ex- 
periment in Frisch Gluck on the 5th drift, when a galena 
point was connected with one of blende 38 m south from it, 
without obtaining the least deviation ; — probably because 
the two points were in uninterrupted metallic connection, — 
which case will be further treated in the sequel. When, in 
this case, a zinc disc was applied to the galena instead of a 
copper one, there was still no action produced ; and here we 
must expressly mention, that not only the current of a zinc- 
copper element produced a deviation of 30°, but that also a 
thermo-electric current, induced by heating one of the stations, 
caused a deviation of the needle. The cause of this indiffe- 
rence, as to the nature of the metallic disc applied to the 
ores, is self-evident ; for in this case we must consider the 
currents as produced by the ores existing in the rock, whatever 
may be its cause. These are the electrometers, and it is in- 
different by means of what metal they are connected with one 
another, and with the multiplicator. These experiments with 
zinc discs may also serve to destroy the supposition, that the 
current observed is only a consequence of the experiment. 
When the discs are applied to non-metalliferous points, it is 
then far from indifferent what be the nature of the discs ; — of 
which hereafter. 

It might still be imagined that the discs themselves occa- 
sioned the current as thermo-electric, bjr a slight difference of 
temperature at the points of contact having place. The fol- 
lowing observations shew that such a supposition is unfounded. 

Deviation 18° ; temperature 19°.4 C, and 19°.6 C. (about 
67° F.) The latter point having been heated to such a de- 
gree that the hand could not be held to it, the deviation de- 
creased to 15°. 

Deviation 72° ; temperature 21°.l C. (70° F.), and 17°.8 C. 
(64° F.) The first point having been heated as formerly, no 
change took place, and the latter having been heated, the 
deviation was decreased, but almost insensibly. 
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Deviation 63° ; temperature not observed. The disc on 
galena having been heated, the deviation was somewhat di- 
minished ; the other on pyrites being heated, there was an in- 
crease to 64°. 

The original temperature of the discs was determined by 
thermometers placed in a sort of case bent from the discs 
themselves. 

These instances prove manifestly, that the great effect by 
an originally very slight difference of temperature, cannot even 
be attributed to the same cause as the feeble effect produced, 
when the discs are strongly heated. When the points con- 
nected with the multiplicator belong to the same mass of ore, 
the heating has totally different effects ; to which case we now 
proceed, — 

II. Two ore-points in uninterrupted metallic connection with 
one another, induce no electrical current through a wire con- 
necting them. 

Although it is often impossible positively to assert of two 
ore-points, that within the rock there does not exist an un- 
interrupted metallic connection, it is, on the other hand, also 
far from a simple matter to find two points of which it can be 
said undoubtedly that no fine rent or cross course separates 
them. Although, therefore, I connected several pairs of points, 
which were, in all probability, in uninterrupted metallic con- 
tact, I can only say so with perfect certainty of two that I 
chose on the 5th drift of Frisch Gliick. which were only 4 m 
apart in massive galena. At first, a deviation of 4° was ob- 
tained in the direction from the point a towards b ; b was then 
gently heated, the current instantly changed direction, going 
from b towards a, and causing a deviation of 20°. A gently 
heating of a reversed the current again to the direction from 
a towards b : mere contact with the hand caused a deviation of 
10°. Although the natural temperature of the mass was 20 5 C. 
(60° F.), we see from this, how great was the sensibility of the 
whole apparatus to slight differences of temperature, when the 
intervening distance was short and the points in uninterrupted 
metallic contact. Manifestly, the deviation of 4°, observed at 
the commencement of the experiment, was only a consequence 
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of a slight difference of temperature, probably induced by the 
forcible driving up of the strut at the point a, whilst the disc 
at b had been in position for some time. 

Other cases, in which probably uninterrupted metallic con- 
nection between two points had place, were, — In Frisch Gluck, 
on the 6th drift, with an interval of 20 m without any visible 
interruption in the continuity of the galena, and where a devia- 
tion of 12° was obtained. The heating of that point towards 
which the current in the wire went, produced a reversion of 
the same, causing a deviation of 10° in the opposite direction. 

In the same vein, two galena points, one 12 m above the 
other, — when a deviation of 7° was observed. The tempera- 
ture, however, was not noted. 

In the same vein, on the 5th drift, with 8 m interval of ga- 
lena interspersed in the gangue, when all action failed, al- 
though the current from a zinc-copper element introduced, 
caused a deviation of 10°, and a zinc-plate having been sub- 
stituted for the copper one at one point, caused a deviation of 
2°. 

In the same vein, with 56 m interval of massive and inter- 
spersed galena, without any action, although the zinc-copper 
element gave a deviation of 15°. 

In the same vein, with 38 m interval of massive galena and 
massive blende^ without any action, although the zinc-copper 
element gave 30° deviation,— at the same time, the heating of 
the one or the other disc produced a current which, strangely 
enough, in both cases, went from galena towards blende, indi- 
cating opposite thermo-electric properties of galena and blende 
in reference to copper. 

It deserves also to be mentioned, that, in the above cited 
case, where in Gottlob, E. and W. vein, two galena points 
at 10 m apart, and disunited by a rent throwing the vein, 
gave a current through the wire connecting them, causing a 
deviation of 23°, — the heating of the point from whence the 
current proceeded increased the deviation ; and that the heat- 
ing of the other point above it, not only decreased it, but even 
occasioned a reversion of the current to the opposite direction. 
This strong action of heat must have been a consequence of 
the short interval, and of the good conducting power of the 
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mass within the rock between the two points, although the 
metallic connection was destroyed by the rent. But the ori- 
ginal current could not owe its existence to the quite inconsi- 
derable difference of temperature, as a much greater difference 
only produced a feeble action. 

III. If only one disc be connected with an ore-point, and 
the other with the timbering, or held in the hand, there is no 
effect produced on the multiplicator. This to-be-expected 
result was confirmed several times. 

IV. If an ore-point is connected with, masses of ore already 
won, a current sometimes manifests itself, sometimes none. 
Twice, lumps of galena, piled on the timbering of the sole, 
and on the lying wall of the vein, were connected with massive 
galena not yet won in Frisch Gluck. In one case, with a 
horizontal interval of 10 m , no action was obtained, in the 
other, with an interval of 12 ra in the direction of the fall of 
the vein, 5° deviation was observed, in which latter case too, 
the zinc-copper element produced a very strong deviation. 

V. Tflien an ore-point is connected with non-metalliferous 
rock, frequently no current,-— frequently, however, a current, 
though always feeble, yet distinct, — takes place in the connect- 
ing wire. 

This result does not correspond with that of Fox and Hen- 
wood, who, in the case mentioned, never found a current to 
have place : perhaps because their multiplicator was less sen- 
sible than mine. As these experiments especially excited my 
interest, I made eighteen of them. 

In seven cases, I found no trace of a deviation, — viz. five 
times by establishing a connection between a massive galena 
point (where the vein was rich) in Frisch Gluck, on the 4th 
and 5th drifts, with massive heavy-spar in Neu Hoffnung ; 
once between the same galena point and gneiss in the hanging 
wall of Neu Hoffnung ; and another time between galena in 
Gottlob vein and gneiss in a cross-cut, being driven to the 
shaft. Each time a zinc-copper element was introduced, from 
which a current always passed, — now feeble, now strong, but 
never so strong as when two ore-points were connected. In 
two cases, viz. once with heavy-spar, and once with gneiss, a 
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disc of zinc was substituted for that of copper, and thus each 
time a deviation, in the one case of 13°, in the other of 5% 
was obtained. 

In the remaining eleven observations, I obtained a deviation 
of the needle on completing the chain ; sometimes, it is true, 
so feeble, that there rested some uncertainty; sometimes, 
however, very decided, — viz. by the connection of galena one 
time with gneiss, 6° ; once with heavy-spar, which, however, 
was somewhat wet, 7° ; another time on heavy-spar quite dry, 
10°. The direction of the current in the wire was 5 times 
towards the non-metalliferous point, and 6 times vice versa. 
The zinc-copper element being introducecf, always caused a 
deviation, although very various in amount — one time scarcely 
observable, and another time amounting to 40°. The greatest 
intervening distance was in an experiment between galena in 
.Frisch Gliick, and brown spar in Ludwig N. and S. vein, and 
amounted to 126 m . The multiplicator indicated only 1° ; but 
the zinc-copper element being introduced, gave a deviation of 
10°. From these experiments, we learn how easily even a 
very feeble galvanic current passes through considerable 
lengths of non-metalliferous rock, which, in hand-specimens, 
do not allow a trace of much stronger currents to pass. Mr 
Steinheil had previously pointed out that we can conduct such 
currents through great distances of ground, and I convinced 
myself, for short distances at least, of the same fact, as the 
current from a zinc-copper element runs with considerable 
force through moist ground in which copper-plates had been 
placed. This conductibility of substances which, in small spe- 
cimens, give no passage to galvanic electricity, must be attri- 
buted partly to their moist state, partly to their great extent. 

Further, these experiments shew, that, when we choose a 
non-metallic point, it is no longer indifferent what be the 
nature of the discs applied ; for in cases where copper gave no 
action, a zinc-plate established a current. This, too, is easily 
explicable. 

At the very commencement, the following experiments 
were made. Massive galena in Frisch Gluck was connected 
with rich silver-ores on the 6th drift of the Neu Hoffnung, and 
gave 32°. The disc was removed from the galena and fixed 
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on the gneiss opposite, which was as dry as can be the case in 
mines where the air is always saturated with humidity. The 
needle deviated 6£°, and the current continued in the same 
direction as before. Upon this, the same disc was applied 
again to gneiss, but that at only 9 inches' distance from 
the said galena, and the deviation was 18° with the current 
still in the same direction. When the disc was connected by 
means of a metallic chain with the galena, the deviation im- 
mediately increased. From these experiments, it appears to 
be a consequence, that, when the one disc is set on a non-me- 
tallic point in the vicinity of ore, a current ensues, and this the 
stronger the less removed the ore is. Now, as we found, on 
the 6th drift, by connecting a galena point of Frisch Gliick 
with non-metalliferous heavy-spar in Neu HofFnung, a devia- 
tion of 10°, the Bergmeister, Mr Fischer, ordered this point to 
be worked out, and at 0.8 m distance, dark and light red silver- 
ores, and silver-glance, were found, which otherwise should 
never have been won. 

A result so favourable seemed naturally to demand a fur- 
ther research into the matter ; still it cannot be denied that 
several other facts very much decreased the hope of the pro- 
bability of an application of this means for detecting hid- 
den ores. For example, on the 4th drift, a galena point in 
Frisch Gliick was connected with non-metalliferous heavy-spar 
in the sole of Neu Hoffnung^ beneath which, at 8 metres' 
distance, the existence of rich silver-ores was known of, with- 
out any trace of an action being obtained, although in the 
vicinity, upon iron-pyrites, in a cross vein of quartz, 20° devia- 
tion was obtained. The distance of the ore must, then, be 
very short, in order to have any indication of it by a current. 
On the other hand, I obtained from gneiss, of the adjacent 
country, in connection with galena, a deviation of 6° ; in which 
case, however, it must be mentioned, that the gneiss was wet, 
and that at a distance of two metres, a vein containing pyrites 
crossed. Further, upon heavy-spar, in the vicinity of a string 
of pyrites, which had caused deviations of 68° and 47°, there 
was no action. 

There remain, consequently, for the solution of this ques- 
tion, so important to the miner, further experiments to be 
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undertaken; when, at the same time, might be examined, 
Whether, when two non-metalliferous points are connected, a 
current ensues ? If, with two homogeneous discs, this should 
never be the case, even when ores are in the vicinity, it must 
be tried with heterogeneous (zinc and copper) discs, which 
probably would almost always give a current, and perhaps the 
more intense when ores were in the vicinity. 

VI. Upon the cause of the electrical currents observed in 
metalliferous veins, three different'opinions, as far as my know- 
ledge extends, have been put forward. These currents have 
been attributed to, 

a, General electrical currents at the earth's surface, pro- 
duced either entirely or in part, by the earth's magnetism. 

6, Hydro-electric ; and 

c, Thermo-electric action of the various metallic components 
of the vein. 

The first hypothesis seems to be refuted by the indepen- 
dence of the direction of the currents of their position rela- 
tive to the earth's axis. Also, on this supposition, two points 
between which lay a sufficiently conducting medium, even 
without the presence of ores, should induce a current in a con- 
necting wire. I have convinced myself, however, that two 
copper-plates, placed in moist ground, and connected by a wire, 
give rise to no current, although that of a zinc-copper element 
introduced, is easily transmitted, whether the connecting line 
of the two discs be in the magnetic meridian, or perpendicular 
to it. 

Thermo-magnetism, which Henwood more especially adopt- 
ed. I hold incapable of producing such strong currents as have 
been observed, under the circumstances above detailed, where 
the chain was generally broken by the intervening of bad con- 
ductors, particularly when it is considered that the difference 
of temperature between the various components of a vein can 
be but very slight. We learn also from the above experi- 
ments, that, by the connection of two ore masses, separated by 
non-metalliferous rocks, a strong heating of one of the discs 
effects no alteration in the deviation of the needle of the mul- 
tiplicator, or at least very small in proportion to the intensity 
of the current observed. When a metallic connection subsists 
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between the two points, or when the bad conductors breaking 
the chain are of small extent, as, for example, merely a cross- 
course, then, naturally, the heating of one of the discs has a 
much more decided, or even a preponderating influence. 

As, now, the strongest currents were observed exactly where 
the two points were separated by a non-metallic conductor, 
there remains only the hydro -electric action of the metal- 
lic components of the vein, to be assumed as their main cause. 
Upon this hypothesis, the non-metalliferous rock represents 
the moist conductor of the two connected masses of ore form- 
ing the' electrometer. Thus, when at the contact of the two 
ore masses with the rock, exactly the same substances do not 
occur, a current ensues, and this would almost ever be the 
case. It is also possible, however, that the two ore masses 
should have one, in every respect the same, metallic compo- 
nent, e.g. consisting only of galena, in which case, no current 
could ensue. It is possible that the negative results of Strom- 
beck and Fox originate in this. 

In order to prove the correctness of this hypothesis, we must 
in every case know thoroughly the nature of the mass of ore, 
and thence be able to predict the result. This is, however, 
impossible. To contribute something to the subject; I ex- 
amined, by means of the multiplicator, the series in which the 
ores, that most generally present themselves in the mass, here 
follow one another, by dipping them in very dilute sulphuric 
acid, and found 

+ Zinc, 
Copper, 

Red silver-ore (not quite free from silver-glance), 
Galena, 

Silver-glance (brittle and ductile mingled), 
Arsenical -pyrites, 
Copper- pyrites, 
— Iron-pyrites, 

results varying from those of Pfoff and Ritter. Red silver- 
ore (Rothgiltigerz) is a very bad conductor. Blende so bad, 
that no current was obtained from it, and thus its place could 
not be determined. An application of this series can be made 
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but very rarely ; only when galena is, with certainty, connected 
with a point consisting of iron and arsenical pyrites, which 
occurred in four cases, the current in the wire went always 
from pyrites towards galena, in accordance with the above 
series. 

We must not, however, pass in silence a result not very fa- 
vourable to this hypothesis. When, namely, a non-metalli- 
ferous point with one of ore occasions a current, we should 
look for the cause in the heterogeneity of the copper disc and 
the metallic components of the ore ; as now, from the above, 
all ores are negative referred to copper, the current should go 
in every case towards the non-metalliferous point. We have 
seen, however, that of eleven cases this took place only in five, 
whilst in six cases it was in the opposite direction, — were 
there, perhaps, ores in the vicinity of the non-metalliferous 
point, whose intensity exceeded that of galena and copper ? 

VII. With regard to the extent of the deviation of the mul- 
tiplicator, it is to be borne in mind, that there can be no im- 
mediate conclusion drawn from this as to the electric difference 
of the substance coming into play, for this depends on the re- 
sistance to conduction in the entire chain, which again depends 
on the dimensions and nature of the intervening rock, as also 
on the more or less perfect contact between the copper disc 
and the ore, and between the disc and the wire. It is true, 
as above mentioned, that, from the connection of almost ex- 
actly the same two points, I obtained on one' occasion 32°, 
on another 72° of deviation. The cause of this lay probably 
only in the fact that, in the first case, the wire was attached 
by merely turning up a corner of the copper disc upon it, 
while in the other case it was pressed to the disc by a clamp 
or vice made for the purpose. An idea of how small the 
power of the electrometers here in action is, may be derived 
in some measure from the observation, that a zinc-copper ele- 
ment introduced, whose current went in the opposite direction 
to that observed, surpassed in effect the latter in every case. 
If the deviation of the needle was great, it was so also on ap- 
plication of the zinc-copper element to the opposite side, — if 
the deviation was small, then so was that occasioned by the 
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zinc-copper element ; a proof that it is not the intensity of the 
current from the electrometers, but the resistance to conduc- 
tion that exerts the chief influence on the degree of the effects 
observed. This is probably the principal cause, too, why with 
a non-metalliferous point the effect is never very great ; for the 
resistance to transition from the disc to the bad conducting 
rock, with proportionally fewer and less perfect points of con- 
tact, must be much greater than from a mass of ore still firmly , 
imbedded in the rock even when this is small, but then parti- 
cularly when it is of great dimensions. 



On the Glaciers of the Alps. By M. J. Andre de Luc* 

I have read with interest the notice on glaciers by M. 
Agassiz, inserted in the preceding number of the Bibliotheque 
Universelle.f It contains many ingenious ideas, but they re- 
quire to be confirmed by observations, continued without in- 
terruption during a long sojourn in the vicinity of glaciers, and 
conducted with the same care that Saussure bestowed on his, 
after which, I had supposed, nothing new of any importance 
could be brought forward on the subject. 

M. Agassiz attributes the progressive movement of glaciers 
to the dilatation of the water transformed into ice ; but the 
congelation of water cannot take place except near the sur- 
face, for, if the glacier be 100 feet in depth, J more than nine- 
tenths of this thickness can undergo no change of temperature, 
since ice is so bad a conductor of heat, that the water infiltering 
into its fissures cannot be frozen, whatever may be the season 
of the year. For this reason, the explanation of the motion 
of glaciers from the expansion of congealed water, cannot be 
admitted, with the exception perhaps of three or four feet at 
the surface, although this effect must be very insignificant ; 

* From Bibliotheque Universelle de Geneve, 1839. 

t A translation of this appeared in our last Number, p. 383 ; and a trans- 
lation of an essay on the same subject, read by M. Agassiz to the Helvetic. 
Natural History Society, was published in vol. xxiv. of this Journal, p. 304. 
—Ed. 

\ According to Saussure, the Glacier des Bois, in the valley of Chamouni, 
is from 80 to 100 feet in depth. 
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and if the ice at the bottom move, it arises from other causes, 
since it can experience none of the alternations of freezing 
and melting. 

I believe that the movement of a glacier is owing to two 
principal causes. The first is the pressure of the snows ac- 
cumulated on its upper parts : these snows are converted into 
ice, and as at the commencement of .a glacier the sides are 
very steep, this ice or snow exerts a considerable pressure on 
the glacier, and urges it forwards. This inference may at 
least be derived from the fact that glaciers advance most re- 
gularly in years when a greater quantity of snow has fallen 
than usual, and when the heat of the summer has been too in- 
considerable to melt them. 

The second cause of the progressive movement of glaciers, 
is the continual melting of the ice in that part which rests on 
the earth, in consequence of the effect of the internal heat of 
the earth. This melting causes the glacier to sink down, ren- 
ders it cavernous beneath, and, as it is always inclined, the 
glacier must necessarily slip forwards. «' We often see," says 
Saussure, " large crevices form in a short time, because the 
ice being eroded by the waters which flow beneath it, or rest- 
ing unequally on the irregularly inclined bed which serves as 
its base, descends and leaves the other masses of ice behind. ,, 

M. Agassiz supposes that winter is the season when gla- 
ciers are at rest This, indeed, should result from his theory, 
but has he assured himself of the fact, — has he inquired of 
those dwelling in their vicinity ? It is possible, on the con- 
trary, that they may move as much in winter as in summer. 
This conjecture is confirmed by M. Saussure and M. Alb. 
Haller of Berne. The former states that, in 1764, he had a 
proof of the motion of glaciers, at a season which may be re- 
garded as winter among the Alps. The latter wrote to me 
on the 10th of November 1822, that the upper glacier of the 
Grindelwald had begun to move in 1817, and that the motion 
had never been discontinued, even in winter, up to the autumn 
of 1822 ; and yet in winter the alternations of freezing and 
thawing are interrupted. 

I shall next proceed to extract a few fragments from my 
notes on the history of glaciers. It is known that from the 
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year 1817 to 1822, the glaciers of the Alps made further ad- 
vances than at any preceding period. In 1821, and even as 
. late as June 1822, the Glacier des Bois made a considerable 
descent, overturning trees, some of which were two feet in 
diameter, and making so near an approach to habitations that, 
in the month of June, it was not farther distant from the 
nearest house than forty paces ; on the 8th of June, it was 
only sixty-six feet distant, and in the month of August sixty- 
two feet. These facts prove to us that the glacier had never 
before advanced so far, for no one would have built a house at 
so small a distance. The intense heat of the summer of 1822 
caused the glacier to sink greatly and begin to retire. This 
effect must have been produced in part by the abundance of 
water flowing beneath the glacier, and rapidly diminishing its 
substance. 

Let us now turn our attention to the Glacier des Bossons. 
Previous to the year 1812, the lower extremity of this glacier 
was surrounded with pines, the size of which indicated that 
they must have had undisturbed possession of the soil for ages. 
But in 1812, when a succession of six cold summers com • 
menced, the Glacier des Bossons made successive advances, 
both in length and breadth. This progress continued till 
1818 ; all the trees were overturned, not only in front of the 
glacier, but even on its sides. After having destroyed this 
forest, the glacier covered the meadows, where it was per- 
fectly obvious it had never been before, for neither moraines 
nor stones had ever existed on these meadows. But in 1820, 
and particularly in 1822, when the glacier retired considerably, 
these meadows were left covered with stones, some of which 
were blocks of great size. It has been observed, in general, 
that surfaces which have been once occupied by glaciers, 
lose their vegetable earth and become barren ; a circumstance 
which affords another proof that the meadows of which we 
speak, and even the site of the forest, had never before been 
covered by the glacier of the Bossons. 

Let us again revert to the upper glacier of the Grindel- 
wald. This glacier advanced in 1817, and continued to do so 
even in winter, till the autumn of 1822. On the preceding 
summer, it was more advanced than it had ever been, for, in 
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1821, it destroyed an old forest, which had existed for two 
centuries.* 

The progress of the Glacier des Bossons, and of the Grindel- 
wald, so similar to that of the Glacier des Bois, proves that the 
latter had never been so far advanced as it was in 1822, and 
that Saussure was wrong in taking for moraines of this glacier 
masses of stones situated at a much greater distance from it 
than the glacier reached on the year mentioned. M. Agassi z, 
adopting the opinion of Saussure, reckons seven of these mo- 
raines as far as the Bois des Tines ; to these he adds ten or 
eleven others, ascending towards the Col de Balme. It will 
be seen, in a memoir which I have sent to the Geological 
Society of France, for insertion in one of their bulletins, that 
these supposed moraines are rolled boulders, as old as those 
resting on Mont Saleve and on the Jura. I examined them 
in 1815, when on my way from Chamouni to Argentiere. 

These are not the only ones which exist in this valley ; 
others are to be found near the Prieur6, likewise near the tor- 
rent of Taconay, and on the declivity of a mountain on the right 
bank of the Arve, opposite the village of Ouches. These, latter 
ascend to the height of 400 or 500 feet above the bed of the 
river. Huge collections of boulders or rolled blocks of stone 
are found at certain distances, in all the valleys traversed by 
the Arve, as far as Mont Saleve : they all date from the same 
epoch. 

But let us return to the subject of glaciers. M. Agassiz 
supposes that the ice, when moving over a rocky ground, some- 
times polishes it as perfectly as could be done by the hand of 
a marble-cutter ; it rounds off the angles, scoops out furrows, 
&c. I greatly question the reality of these effects. M. Agas- 
siz cites as a proof the granites of the Grimsel. I have seen 
these" granite rocks : they present convex and uniform masses ; 
but I am convinced that no glacier ever passed over them. 
The glacier of the Aar is distant from them more than a 
league, at least from those in the vicinity of the Hospice. I 
believe that M. Agassiz derives the facts which he adduces 
from places where a glacier never passed. 

* Letter of M. Alb. Haller of Berne, of November 1822, already cited. 
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In order to assure ourselves of the effect of a glacier upon 
its bed, it would be necessary to creep beneath it ; for a glacier, 
when retiring, leaves such masses of stones upon the ground, 
that it is impossible to discover what goes on beneath ; it is 
supposed that a glacier, by rolling stones under it, may have 
the effect of rubbing down the rocks. 

Our author thus conjectures, that the polished rock of St 
Bernard has been polished by an ancient glacier. This polish- 
ed rock is found at the summit of a mountain very remote from 
glaciers. It consists of the walls of a fissure which penetrate 
into the mountain at a great angle, and which consequently 
have never been at the surface ; their polish is owing to a 
quartz coating, in which can be detected the striae of rock-crys- 
tal, or rather this is the effect of a strong friction in the same 
direction, by the rubbing of one of the walls upon the other. 

But I have it in my power to refer to polished rocks where 
certainly a glacier never passed. M. Thirria,* speaking of the 
transported matter which fills the depressions and fissures of the 
ground in the Haute-Mame, says, that this matter is composed 
of the debris of surface rocks, and these debris fill depressions 
as well as cavities and rents ; now, the bottom of the de- 
pressions which these debris fill, and likewise the walls of the 
cavities and rents which conceal them, have a smooth and 
polished surface, in every respect resembling the caves in the 
Jura Mountains, which contain portions of diluvial earth along 
with the animal remains of that epoch. 

Such is the cause of the polish on the roeks of Jura in the 
neighbourhood of Neuchatel and Bienne, on which M. Agassiz 
rests his case so strongly. This cause is as remote as the di- 
luvian era, when immense currents carried along great masses 
of debris. This is likewise the opinion of Professor Studer of 
Berne. 

The object of the memoir which I addressed to the Geolo- 
gical Society of France, is to shew that the phenomenon of 
rolled or transported blocks of stone is not confined to those 
which have been observed at great intervals in the central 
chain of the Alps, but that they are found as far as the base 

* Thirria sur Ie Mineral de Fer de la Haute-Marnc. {Annates iles Mines, 
3 e serie ; t. xv. Paris, 1839. 
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of this chain, and on its two declivities. This is the case with 
the chain of Mont Blanc ; boulders occur (though in much 
smaller quantities) on the eastern declivity as well as on the 
western, and if these have not attracted observation, it is be- 
cause these collections of stones were taken either for the 
moraines of ancient glaciers, or for the debris of great convul- 
sions happening in modern times. 

P. S. — I confess that I was surprised to observe that M. K. C. 
de Leon hard, the skilful professor of geology, should have 
allowed himself to be drawn into error by M. Venetz, chief 
engineer of the Valais, respecting the, cause of the transporta- 
tion of the boulders observed in the central valleys of the 
Alps, by taking them for moraines. He expresses himself to 
the following effect in the French translation of his popular 
geology (p. 411), published in the present year. 

" This force, which has put the masses of rocks found in 
the valleys and on the summits of the Alps in motion, does 
not appear to be currents, but rather glaciers, according to 
the researches of M. Venetz,* a geologist of the Valais ; the ice 
precipitating itself from the region of snows carries along with 
it masses of rock. The blocks of the Alps are therefore the 
moraines of ancient glaciers ; accumulations similar to those 
we see in the present day round actually existing glaciers." 

It is this opinion which I have ventured to oppose. 



On the Laurus Cassia of Linnatus, and the plants producing 
the Cassia Bark of Commerce. By Robert Wight, M. D.t 

The next subject on which I have some remarks to offer is 
the Laurus Cassia of Linnaeus, and J;he plants producing the 
Cassia Lignea or Cassia Bark of commerce. My attention 
was first directed to this subject, by a communication from 
Government, in which I am requested to endeavour to ascer- 
tain "whether the common Cassia Bark of the markets of the 



* For an account of the results of the investigations of M. Venetz, our 
readers arc referred to the 21st vol. of this Journal, p. 210. — Edit. 

t From Madras Journal of Literature and Science, No. xxii. January 
March 1839. 
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world, is a thicker and coarser portion of the bark of the ge- 
nuine cinnamon plant or tree, or whether it is the bark of a 
plant not analogous to the cinnamon plant or tree." 

Before it was possible to return a satisfactory answer to 
this question, it seemed incumbent on me to ascertain what 
plant Linnaeus meant to designate under the name of Laurus 
Cassia, and whether it was probable the plant so called coidd 
supply all the bark passing under that name in the markets 
of the world. This primary but most difficult inquiry was 
rendered indispensable by the generally supposed ridiculous 
assertion of Mr Marshall^ that the leaves, and the bark of the 
trunk and branches of the Laurus Cassia of Linnaeus, so far 
from being aromatic and spicy like cinnamon, are bitter, and 
have in a slight degree the taste and odour of myrrh. This 
assertion, wide as it may appear of the truth, is yet founded 
in fact, and what may appear still more extraordinary, has 
led to a discovery, which, without such aid as he has given, 
would not probably have soon been made by a professed bo- 
tanist, a title to which I believe Mr Marshall does not aspire. 
Me appears to have been led to a discovery, simply through 
the native name, and wonders how it could have received from 
Linmeus the name of Cassia, and had qualities attributed to its 
bark which it does not in the slightest degree possess. I 
think I can now answer the question, and explain the mystery 
which has so long hung on this species, and been hitherto 
rendered only more obscure by each attempt to bring it to 
light It is well known to modern botanists, that many of 
their earlier predecessors were but indifferent describers of 
plants, and often very loose in their quotations of figures as 
synonyms, a sin of which Linnaeus was often about as guilty 
as any of his contemporaries. He seemed to have had an 
idea, that their figures were generally at best but approxima- 
tions to the truth, and that if a figure exhibited even a re- 
mote similarity to a plant before him, especially if, from the 
same country, he might with safety quote it as a synonym. 
Bearing this in mind, we can easily account for a number of 
errors to which his incorrect sjnonyms have given rise. The 
present instance affords an excellent example of what I have 
here stated, and which, but for the discovery of Mr Mar- 
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shall, might have long remained undetected. In Herman's 
herbarium of Ceylon plants, he (Linnaeus) found one bearing 
the native names of " Dawalkurundu Nikadawala," under 
which, it is referred to, or described in Herman's Musaeum 
Zeylanicum. This he considered a species of Laurus, ap- 
parently from habit alone, and in his usual brief precise style, 
calls it, Laurus foliis lanceolatis trinerviis, nervis supra basin 
unitis ; having previously called the true cinnamon, " Laurus 
foliis ovato-oblongis trinerviis, basi nervis unientibus," The 
difference between the two, as indicated by the names, seems 
very slight, merely depending on the one having lanceolate 
leaves with nerves united above the base ; while in the other 
the leaves are said to be ovate-oblong with the nerves dis- 
tinct to the base, differences small indeed, and such as could 
never be found of much avail in distinguishing the one plant 
from the other, since they are both constantly met with in 
different leaves on the same tree. Such being the case, it is 
not much to be wondered at, that botanists should have been 
surprised by the boldness of Mr Marshall's announcement, 
that two trees, believed to be of the same genus, and so near- 
ly alike in their external forms, should yet differ so very 
widely in their properties. But so it is, and nothing can be 
more certain than that the fact is as he states it. 

In proceeding to trace the history of the two species, aided 
by the light Mr Marshall has thrown on them, our difficulties 
vanish like mist before the noon-day sun, though Mr M. him- 
self has found it " difficult to conceive how the Dawalkurundu 
obtained the appellation of Laurus Cassia from Linnaeus." It 
was because Linnaeus's specimen of Dawalkurundu was neither 
in flower nor in fruit. Had it been so, he was too acute an 
observer ever to have confounded it with the plants with 
„ which he has associated it in his synonyms. This explana- 
tion, it may be answered, is mere assumption on my part : it 
certainly is so, but supported by so strong circumstantial evi- 
dence, as not to leave a doubt of its correctness. Linnaeus 
has, in his Flora Zeylanica, given a short description of each 
of these species : his description of the cinnamon is principally 
confined to the flower, and is most precise. In his description 
of the other, the flower is not once alluded to. Here he de- 
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clares, that he knows not by what mark to distinguish it from 
the Camphorifera japonensium> which in its foliage it greatly 
resembles, but nothing can be more distinct than its inflores- 
cence : that of the camphor tree being a panicle, having a 
stalk as long as the leaves, while in Dawalkurundu, it may be 
described as a subsessile capitulum, that is, five or six sessile 
flowers congested on the apex of a very short peduncle, and 
surrounded by an involucrum of four or five leaves ; several 
of which capitula usually form verticels round the naked parts 
of the branches where the leaves have fallen. 

He begins his description of Laurus Cassia f by stating that 
he at first considered it a variety of the antecedent (cinnamon), 
but now that he knows not by what mark to distinguish it 
from Camphorifera japonensium, for the leaves are thinner 
than those of cinnamon, the nerves uniting above the base as in 
Camphorifera, and are sprinkled beneath with a greyish dew or 
bloom ( subtus rore ccesio illinita ), as in the camphor-tree, and 
are at the same time lanceolate, and of a thinner texture than 
the preceding cinnamon. The whole of his description, in 
short, agrees most exactly with Mr Marshall's description of 
the Cingalese Dawalkurundu, and leaves not a doubt that both 
had the same plant in view, and, consequently, that Mr Mar- 
shall is so far correct in saying that bark of the Laurus Cassia 
of Linnaeus possessed none of the qualities attributed to it. So 
far all is clear, but now the chapter of errors begins. 

Had Linnaeus been permitted to exercise his own unbiassed 
judgment in this case, it is not improbable he would have 
avoided the error of assigning to a plant, which, with all his 
acuteness, he knew not how to distinguish from the camphor- 
tfee, the credit of producing cassia, or, at all events, would 
not have done so without some expression of doubt, so as still 
to leave the question an open one. But, upon consulting other 
authorities, he found in Burman's Thesaurus Zeylanicus, the 
figure of a species of Cinnamomum or Laurus, as he called the 
genus, to which Burman had given the name of Cinnamomum 



* " Hanc speciem olim pro antecedent is varietate habui, nunc vero, qua 
nota hanc a Camphorifera japonensium distinguara, non novi ; Folia enim Cin- 
namomo tenuiora, nervis ante basin coeuntibus ut in camphorifera; subtus 
rore csesio illinita, ut C amphora, et simul lanceolata ac tenuiori substantia 
quam praocedcntis." — Linn. Ffor. Zettlanica, p. 62. 
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perpetuo-florens, &c, and assigned the native name of Dawal- 
kurundu, not as it appears from the specimen itself haying 
been so named, but because being different from the true cin- 
namon of which he had seen such specimens and figures, he 
thought it an inferior wild or jungle sort, what must of neces- 
sity, be the plant which Herman had described in his Musaeum 
Zeylanicum, though the inflorescence differed much from the 
description (a very essential point, which Burman remarked and 
endeavours to explain away), and therefore gave it the same 
Cingalese name. Linnaeus's specimen not being in flower, and 
the resemblance between the specimen and figure being in 
other respects considerable, he had not the means of detecting 
the discrepancy, and unsuspectingly adopted Burman's figure 
and name as a synonym to his plant. In Rheede's Hortus 
Malabaricus (ii. tab. 57), he found the figure of another cin- 
namon, even more closely resembling his plant in its gene- 
ral aspect than Burman's figure : this he also associated as a^ 
synonym, and Rheede's plant being lauded on account of the 
aromatic properties of its bark and leaves, which resemble 
the true cinnamon, though it is not the genuine cinnamon 
tree, he seems to have considered himself quite safe in asso- 
ciating this also, and called the three species, this tria juncta 
in uno planta, Laurus Cassia, and assigned it as the source of 
the officinal " Cassia Lignea cortex." 

After this exposition of the origin of the species Laurus 
Cassia, it can scarcely be a matter of surprise that no two bo- 
tanists have ever agreed as to the plant which ought to bear 
the name, nor that not one of them should ever have surmised 
what plant Linnaeus had constituted the type of his species. 
It is not my intention, on the present occasion, to extend 
these remarks, by tracing the various conjectures that have 
been promulgated on the subject ; suffice it to say, that no 
one, so far as I am aware, has taken a similar view as that 
now explained. It only further remains for me to give some 
account of the three species thus erroneously associated. 

The first mentioned, Dawalkurundu, Linnseus's own plant, 
and the type of the species, is, I believe, the Laurus involu- 
crala of Vahl,and of Lamarck in the Encyclopedic Methodique, 
and has in Professor Nees' Monograph of the Indian Laurinae 
(Wall. Plant. As. rariores) received the name of Tetratlema 
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Zeylanica, but is the Litsea Zeylanica of a former work of his 
— a name which, I presume, must be restored, owing to the 
other being preoccupied. The slight difference of structure 
does not seem to render a new genus necessary. The second 
and third have both been referred, by the same eminent bo- 
tanist, to his variety of the true cinnamon, the Cinnamomum 
Zeylanicum, a decision to which I cannot subscribe, as I can- 
not perceive that either of these figures are referable to any 
form of that species, and they besides differ specifically from 
each other. 

The Cinnamomum perpetuo-florens appears to me a per- 
fectly distinct species, very nearly allied to, if not actually 
identical with, Nees' own species C. sulphuratum, of which 
I have now got specimens from Ceylon. This I infer from 
the appearance of the plant as represented in the figure ; for, 
if any dependence is to be placed on the description, it is 
impossible to admit it into the genus. On this, however, I 
do not feel disposed to place much reliance, as it was not the 
practice a century ago, when the description was written, to 
examine the structure of flowers with the same care that is 
now bestowed. Should it be objected, that the species I quote 
as the C. perpetuo-florens is clothed with yellowish pubescence, 
which is not mentioned by Burman, then I have another from 
the same country (Ceylon) perfectly glabrous, agreeing in the 
form of its leaves, but differing in having more numerous and 
smaller flowers, which may be substituted, and that I do not 
think it, more than the other, a variety of the genuine cinna- 
mon-tree. 

The Malabar plant Carua (Hort. Mai. i. tab. 57), on the 
other hand, I consider a very passable figure of a plant, in 
my herbarium named, by Nees himself, Cinnamotnum iners ; 
but whether or not I am right in the species to which I have 
referred it, I can have no hesitation in giving it as my opinion 
that it is not referable to any form of the C. Zeylanicum; 
neither can I agree with him in thinking the plant figured 
under the name of Laurus Cassia in the Botanical Magazine, 
No. 1636, is referable to the Ceylon species, but is, I think, 
very like the Malabar one, the only species of the genus to 
which the name Cassia should be applied, if that name is still 
to be retained in botanical nomenclature, as being the only one 
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of the three associated species known to produce that drug. 
Another plant of the Botanical Magazine {Laurus Cinnamo- 
mum, No. 2028), I also refer to here, and feel greatly at a loss 
to account for its introduction into that work under a^ different 
name from the preceding. The plant which Nees formerly 
considered the Laurus Cassia, but now calls Cinnamomum 
aromaticum, from China, is a very nearly allied species, but 
is distinct, and furnishes much of the bark sold in the Euro- 
pean markets under the name of Cassia, though it has no- 
thing whatever to do with the Laurus Cassia of Linnaeus, 
which, from the preceding history, appears strictly confined to 
Ceylon and India proper ; and that name, not being refer- 
able to any one species, ought, unquestionably, to be expunged 
from botanical nomenclature, its longer continuance there only 
tending to create •confusion and uncertainty. This brings 
me to the next question, namely, What plant or plants yield 
the cassia bark of commerce % 

The foregoing explanation, in the course of which two plants 
are referred to as yielding cassia, greatly simplifies the answer 
to this one. 

The first of these is the Malabar Carua, figured by Rheede ; 
the second, Nees' Cinnamomum aromaticum. The list, how- 
ever, of cassia -producing plants is not limited to these two, 
but I firmly believe extends to nearly every species of the 
genus. A set of specimens, submitted for my examination, of 
the trees furnishing cassia on the Malabar coast, presented no 
fewer than four distinct species, including among them the 
genuine cinnamon plant, the bark of the older branches of 
which, it would appear, are exported from that coast as cassia. 
Three or four more species are natives of Ceylon, exclusive of 
the cinnamon-proper, all of which greatly resemble the cinna- 
mon plant, and in the woods might easily be mistaken for it, 
and peeled, though the produce might be inferior. Thus we 
have, from Western India and Ceylon alone, probably not less 
than six plants producing cassia. Add to these nearly twice 
as many more species of cinnamomum, the produce of the more 
eastern states of Asia and the islands of the Eastern Archi- 
pelago, all remarkable for their striking family likeness, — all, I 
believe, endowed with aromatic properties, and probably the 
greater part, if not the whole, contributing something towards 
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the general result, and we at once see the impossibility of 
awarding to any one individual species the credit of being the 
source whence the Cassia Lignea of commerce is derived, and 
equally the impropriety of applying to any one of them the com- 
prehensive specific appellation of Cassia, since ail sorts of cin- 
namon-like plants, yielding bark of a quality unfit to bear the 
designation of cinnamon in the market, are passed off as cassia. 



Observations on Cinnamon, By Henry Marshall, F.R.S.E., 
Deputy Inspector-General of Hospitals. 

Mr Marshall's paper on Cinnamon, referred to in Dr Wight's remarks, 
was read at the Royal Society in March 1817> having been communicated 
by the Right Honourable Sir Joseph Banks ; and it was published in the 
Annals of Philosophy for the months of October and November of the 
same year. The following is a brief abstract of Mr Marshall's communi- 
cation, and some new facts, with which he has favoured us. 

The cinnamon-tree ( Laurus cinnamomum ) is indigenous in the islands 
of Ceylon, Sumatra, Borneo, the Sooloo Archipelago, the Nicobar and 
Philippine Islands, Cochin China, and the Malabar Coast of the Peninsula 
of India, &c. ; and it has been cultivated in Brazil, Guiana, the Isles of 
Bourbon and Mauritius, the West India Islands, Egypt, &c. 

The tree grows to the height of twenty-five or thirty feet, and the stem 
to a diameter of from twelve to fifteen inches. The young leaves have a 
scarlet-crimson colour. The bark of the shoots is often beautifully 
speckled with dark green and light orange colours. The leaves, when 
full grown, are from six to nine inches long, and from two to three broad. 
The flowers appear in January and February, and the seeds ripen in June, 
July, and August. The odour of the flowers resembles the disagreeable 
smell which emanates from bones when they are sawn. Unless when 
flowering, the tree emits no smell. 

It is alleged that there is a number of varieties of the cinnamon-tree in 
Ceylon, to which native names have been given ; but hitherto it has not 
been satisfactorily demonstrated that more than one species of the Laurel 
genus, which yields an aromatic bark, grows there. The distinctive 
marks of the supposed varieties commonly consist of some slight differ- 
ence of the shape of the leaves, or of the taste of the bark, neither of 
which is by any means conclusive evidence of a specific distinction. 

Buffaloes, cattle, goats, deer, and horses, cat the leaves, and pigeons 
and crows devour the berries with great avidity. The tree is disseminated 
to a great extent, even in the most impassable jungles, by means of these 
birds, as the germinating quality of the seeds is not destroyed by their 
stomachs. 

There is, perhaps, no part of the world in which the cinnaiPor t 
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grows in such abundance as in Ceylon, but even in this island it is nearly 
confined to the south-west quarter. In the other parts of the island it is 
comparatively rare, and the bark is deficient in the spicy aromatic flavour 
which it possesses in that which has been called the " Cinnamon country." 
The cinnamon-tree thrives best in a rich light dry soil, and some degree 
of shelter from the ardent rays of the sun seems to be beneficial to it. 
Cinnamon-trees grow, or rather live, in nearly quartz sand, but they yield 
little cinnamon in this soil, the bark being rough and unhealthy, as is the 
case in the more sandy parts of the Marendahn plantation, near Colombo. 

The Laurus Cassia of Linnseus, which abounds in Ceylon, has not an 
aromatic bark, and consequently this plant does not furnish the Cassia 
of commerce. It would serve no good purpose to enumerate the bo- 
tanists who have been mistaken upon this point ; Dr Wight having borne 
ample evidence of tho accuracy of Mr Marshall's statement in this respect. 

There arc four plantations of cinnamon in the vicinity of Colombo, 
consisting altogether of from eight to ten thousand acres, which afford a 
large portion of the cinnamon that is exported from the island, but a con- 
siderable quantity is also procured from the jungles (natural woods), both 
in the provinces on the coast, and in the interior or Kandyan country. 
The principal products of the cinnamon-tree are — 

1*/, Cassia-buds. The cassia-bud of commerce is probably the imma- 
ture fruit, and the fleshy receptacle of the seed, of the cinnamon-tree. 
The prepared buds havo the appearance of nails with roundish heads, 
and possess the same properties as cinnamon, but in an inferior degree. 
Cassia, or more property cinnamon buds, have not hitherto been an article 
of export from Ceylon, where they might be collected in great quantities. 
In 1816, Mr Marshall prepared about 100 lb. weight of these buds at Co- 
lombo, which were sent home by the late Sir Robert Brownrigg, for the 
purpose of drawing the attention of Government to this article of commerce, 
it being quite new,«in as far as Ceylon was concerned, for it does not ap- 
pear that the Dutch prepared them during their occupation of the island. 

2d, Cinnamon. This highly esteemed spice is the prepared bark of the 
cinnamon- tree. The cinnamon harvest commences in Ceylon early in 
the month of May, and continues until late in October. Shoots having 
a diameter of from half an inch to three inches, yield better cinnamon 
than cither smaller or larger shoots or branches. The shoots are peeled by 
making two or three longitudinal incisions through the bark, and then intro- 
ducing a knife under the bark, and thereby separating it from the wood. 

The green cuticle, or outer bark, is scraped off from the inner, which, 
ifter being carefully dried, becomes the cinnamon of commerce. The 
Ceylon cinnamon is commonly formed by the union of pieces of bark 
while still soft, into quills or pipes about forty inches in length. Great 
care is taken to prevent the cinnamon which is exported from being 
mixed with the bark of other trees, or with injured bark of cinnamon 
shoots. There is considerable difference in the quality of cinnamon, 
which is probably occasioned by varieties in the climate, soil, or expo- 
greaterfv^n tnc plant grows, the age and health of the tree, and partly 
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to the care and skill employed in its preparation. As to climate, it may 
be observed, that cinnamon which grows to the northward of Putlam, or 
to the eastward of Matura, is greatly deficient of aromatic flavour, and 
rarely considered fit for the market. Cinnamon is exported from Ceylon 
in bales of 924, lb. weight, covered with double cloth made of hemp, not, 
as has been stated, of cloth made of the bark of the coco-nut tree, which 
has no bark ; there is no pepper or coffee introduced into the bales, ns 
has been alleged. 

From the time the English took possession of Ceylon, until about 1823, 
the East India Company had a monopoly of the cinnamon produced in 
the island. For the purpose of superintending the sorting and baling of 
the cinnamon, the Company employed an inspector and two assistants 
at Colombo, and for a few years Mr Marshall was one of the assistants. 
The cinnamon was divided by the sorters into three qualities, a first and 
second sort, and a third or rejected kind, which is generally in small 
pieces or chips. The Company's contract comprehended the first two 
sorts only, the third or rejected sort remaining in possession of the Cey- 
lon Government. It was part of the agreement between the contracting 
parties, that the third sort should not be imported into Europe, which 
would have reduced the value of the first and second qualities in the 
market. For a number of years no use was made of the rejected cinna- 
mon, by which means the storehouses became lumbered to such a degree, 
that General Maitland, while Governor of the island, directed a large 
quantity of it to be burned. 

The following abstract will shew the quantity of the 1st and 2d sorts of 
cinnamon which was exported on account of the East India Company 
from Ceylon for a period of about sixteen years. 



Year*. 


When 
Shipped. 


Number 
of Bales. 


Number of 
Pound*. 


Nature of the Coutract. 


1802 
1803 
1804 
1805 
1806 

1807 
1808 
1809 

1810 
1811 
1812 
1813 
1814 

1815 
1816 
1817 


Nov. 1802 
May 1803 
March 1804 
March 1805 
Feb. 1806 

Feb. 1807 
Feb. 1808 
Feb. 1809 

Feb. 1810 
March 1811 
March 1812 
March 1813 
Feb. 1814 

— 1815 

— 1816 
Feb. 1817 


1401 \ 

1650/ 

3769 

3274 

2559 

3271 
4865 
4012 

3910 
4435 
4000 
4600 
2965 

4178 
4251 
3700 
1344 


282,217} 

348,632$ 

302,845 

236,707* 

302,567} 
460,012} 
371,110 

361,675 
410,237} 

370,000 

425,500 
274,262} 

386,465 
393,217} 
342,250 
124,320 


Under contract by Mr Dundas at 3s. 
a pound, and profit beyond 5 per cent, 
to be accounted for to the Ceylon 
Government. 

Under contract by Mr Windham at 
2s. 8d. a pound, no profit to be ac- 
counted for. 

By letter from the Earl of Liverpool 
under date 5th March 1810. Tho old 
contract concluded by Mr Dundas in 
1801 being revived. 

Under contract made in May 1815 by 
Earl Bathurst at 4s. 6d. a pound, for 
a quantity not exceeding 450,000 
pounds. 
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The Honourable the East India Company continued to contract for the 
Ceylon cinnamon until about the year 1828, from which period it 'was re- 
mitted to the Colonial agent in London to be sold, and the proceeds placed 
to the credit of the funds of the colony. Shortly after Sir Robert Brown- 
rigg became Governor of Ceylon, some use was made of the third or re- 
jected sort of cinnamon, as will appear by the following statement. 

Statement shewing the quantity of rejected cinnamon which was disposed of 
by the Ceylon Government in 1815 and 1816, and the amount of revenue 
derived from it. 



Years. 


Quantities. 


- 

Price. 


Amount. 


1815 
1816 


1,785 lb. 
139,828 ... 
82,099 ... 
39,000 ... 


10 fanams per pound 
ditto 

75 rupees per 100 pound 
2s. 6d. per pound 


L. s. d. 
1,586 16 9 

12,429 

7,381 18 7h 
4,875 15 ... 



The above quantity of cinnamon was sold to Madras and Bengal mer- 
chants, they engaging not to transmit it to Europe, but which, it was uni- 
versally believed, reached England under the denomination of cassia, not 
of cinnamon. No cinnamon has been exported from Ceylon, as cassia, 
since the contract with the East India Company terminated. 

3d. The essential Oil of Cinnamon.— This oil is prepared in Ceylon, and 
generally from the broken portions which are separated from the quills 
during the inspection and sorting. The cinnamon chips are grossly 
powdered and immersed for about 48 hours in sea water. When the process 
of distillation commences an oil comes over which separates into two 
kinds, a heavier and a lighter. The light oil separates from the water in 
a few hours, but the heavy oil requires ten or twelve days to separate 
completely. Eighty pounds weight of oinnamon yield about two and a 
half ounces of light oil, and five and a half ounces of heavy oil. The light 
and the heavy oil arc kept distinct and sold separately ; they are never 
mixed. The following extract from an advertisement in the Colombo 
Journal will shew the market value of the different kinds of cinnamon- 
oil. 

Report of the sale of cinnamon and clove oil held in October last : — 
Heavy cinnamon-oil, . 29 lb. 12 oz. at 3s. per oz. 
Light cinnamon-oil, . 29 ... 12 ... at 3s. ... 
Clove-oil, . . . 76 ... 7 at 4d. ... 
The following quantities will be put up for sale on the 7th January : — 
Heavy cinnamon-oil, ... 18 quarts 
Light cinnamon-oil, • . . 18 ... 
Clove-oil, . . . . • 45 ... 
Colombo, December 18. 1832. 
Portions of bark which have been deprived of their volatile oil, are 
never substituted for cinnamon, as has been frequently asserted. 
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4th, Clove-oU, — The mature leaves of the cinnamon-tree yield, by dis- 
tillation, an essential oil, which greatly resembles the oil of cloves, and 
for which it may perhaps be substituted. 

6th, Camphor. — This substance may be obtained from the bark of the 
roots of the Laurus cinnamomum ; but the roots of the Laurus oamphora, 
which it is said grows in Ceylon, yield it in a much greater quantity. 

By decoction, the ripe berries yield an inodorous substance resembling 
suet, which is seldom extracted, and rarely applied to any useful purpose. 

Until the year 1838, the preparation and trade of cinnamon in Ceylon 
was monopolized by Government. Ail the trees in the colony were pub- 
lic property ; and persons who were discovered uprooting trees, or cut- 
ting cinnamon, even in their own grounds, were liable to the penalty of 
transportation. But since the 9th March 1833, "all restrictions and pro- 
hibitions against the cultivation, possession, or sale of cinnamon by private 
individuals/' Lave ceased ; and consequently, any person may now plant 
cinnamon trees on his own grounds, prepare the bark, and vend or export 
the produce at pleasure, upon paying the requisite export duties. 

Cassia. — We are still, it appears, much in the dark with regard to the 
tree or trees which supply the aromatic bark of commerce usually de- 
nominated Cassia, and it is sincerely hoped Dr Wight will direct his at- 
tention to the investigation of that interesting subject, being a highly 
important one, not only in a botanical, but in a commercial point of view. 
The cassia of commerce, which is chiefly imported from Canton, differs 
from Ceylon cinnamon, inasmuch as it is made up into small parcels of 
two or three pounds weight, about eighteen inches long, and is usually 
imported in boxes. Neither the plant which produces Canton cassia, nor 
the place where it grows, seem to be specifically known. 

The words cinnamon and cassia were, very early in the history of man- 
kind, employed to designate cither two different substances or different 
qualities of the produce of the same tree. They arc both mentioned in 
Exod. xxx. 23, 25. 

The cinnamon-trce is a native of a tropical climate, and the prepared 
bark was probably conveyed to Palestine from the places where it grew, by 
means of Phoenician merchants (Genesis xxxvii. 25, and Ezek. xxvii. 19). 
Herodotus informs us, that the word kinnamon was adopted by the Greeks 
from the Phoenicians, and in all likelihood the Hebrew term kinnemon or 
kanam has a similar origin. The country which produces an article of com- 
merce, very generally gives it the name which It obtains in other parts of 
the world ; hence we must look to the language of a country which pro- 
duces cinnamon for the origin of the terms that are employed to desig- 
nate it by consumers. In the Malay language, cinnamon is designated 
by the words kayu manis (sweet wood), from which the Hebrew and 
Greek names of this spice may have been derived, the cinnamon-tree being 
found in great abundance in the Malay islands. Kannema, signifying 
sweet wood, is the Malabar name of this spice. In the Persian language 
it is called kinnamon, and in some parts of India it is known b 
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pellation of dar Chinie, which signifies the wood of China. Cinnamon 
or cassia was for a long time imported into Europe under the name of 
" China wood." The Malay word kdyu (wood) seems to have been the 
origin of the Hebrew word kiddah, which is translated cassia, and the 
Latin term, by which this aromatic bark is known in commerce, is 
Cassia Kgnea. In ancient times the unpeelcd shoots or branches were 
conveyed to Europe, and sold wood and bark together ; and hence, in 
all probability, is the origin of the adjunct " lignea." Moses was di- 
rected (Exodus xxx. 23, 25) to take of myrrh, sweet cinnamon, sweet 
calamus, cassia, and olive-oil, certain quantities, and thereof to " make 
an oil of holy ointment, an ointment compound after the art of the apo- 
thecary : it shall be an holy anointing oil." How was the art of the apo- 
thecary exercised in preparing the holy ointment or oil ? Perhaps it was 
prepared by a process similar to that which the natives of India have from 
time immemorial practised to prepare odoriferous oils. The aromatic 
substances employed are coarsely powdered, and put into an earthen 
vessel along with a specific quantity of fixed oil. Water, sufiicient to 
cover the aromatics, is then added, and the vessel placed upon a fire. 
During the process of ebullition, the essential oil of the aromatics unites 
with the fixed oil, by which means it is impregnated with the peculiar 
odour of the seeds, barks, or other substances employed. 

Cinnamon is mentioned in the Song of Solomon, chap, iv., and in Pro- 
verbs vii. 17 ; and cassia in Ezekiel xxvii. 19. The " sweet cane," men- 
tioned in Isaiah xliii. 24, and Jeremiah vi. 20, is in all probability only 
another designation of cinnamon. That it was not the sugar cane may 
be inferred from the verse last quoted, where it is described as coming 
" from a far country." The Crusaders found the sugar cane in great 
abundance in Syria, which they denominated Canna Meles (honeyed 
reeds) ; and, consequently, we may conclude that it was indigenous in 
Palestine, although sugar seems not to have been manufactured from the 
cane earlier than the fifth century. 



On the Transverse Valleys or Openings in Chains of Mountains 
which afford a Passage to Rivers. By J. Andre' de Luc. 

The phenomenon of transverse valleys or openings, which 
afford a passage to rivers through mountain-chains, is met 
with in the four quarters of the globe, and even very frequent- 
ly ; but it cannot have been sufficiently attended to, since a late 
traveller, when speaking of two Indian rivers which cross the 
first chain of the Himmalaya by a deep opening, says, — " This 
singular course has nothing else analogous to it in the other 
never sif e met with, where, in general, the currents belonging 
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to opposite- declivities do not cut across the axis of the princi- 
pal chains." * 

The fact is, that this peculiarity, — undoubtedly a very 
marked one, — is met with in many mountain-chains in all the 
four quarters of the world. 

To commence with Europe. — Our first example shall be 
the Rhone, in the course it follows, to pass from the plain of 
Geneva into that of Lyons. It first crosses the passage of 
l'Ecluse, which is an opening separating the first range of the 
Jura from the mountain Vuache ; then it turns suddenly 
westward, and escapes from the first range, when it recovers 
its southward direction at Beilegarde. Between Culles and 
Chanaz, it crosses the second range without changing its di- 
rection ; but at Pierre-Chatel, it turns suddenly to the west, 
in order to traverse an appendage of the second range; it 
then resumes its southern direction as far as St Genis d' Aoste. 
Here the river describes an acute angle, and flows to the north- 
east, to cross the third range between Grolee and St Sorlin, 
and to escape entirely from the c}*ain of the Jura. This place 
is described by M. Jules Itier, in his manuscript memoir on the 
asphaltic rocks of the chain of Jura. Amongst the numerous 
and vast fractures which cut across that chain, " I shall cite," 
he says, " the transverse valley which the Rhone follows in its 
course from Cordon to St Sorlin ; it is evidently the result of 
a displacement which has formed, on the right bank of the 
Rhone, the escarpements of Glandieux at St Sorlin, and on 
the left bank, .those of Quirieux at Vertrieux, as well as the 
narrow gorge of St Alban, in which the Rhone scarcely at- 
tains the breadth of 75 metres." 

Our readers will peruse with interest, 1 doubt not, the re- 
flections made by Addison on the same subject, in 1702, in 
his Bemarks on several parts of Italy, Switzerland, and the 
Tyrol, page 30 % 9.f " As I have seen a great part of the course 
of this river, I cannot but think it has been guided by the 

particular hand of Providence. It rises in the very heart of 
> . , ... . — . — — ■ 

* Bibliotheque Univ. de Gen*ve, No. 39. Mart 1839, p. 127. 
t Remarks on several parts of Italy, &c 12mo. Hague 1718. 

VOL. XXVIII. NO. LV.— JANUARY 1840. O 
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the Alps, and Las a long valley, that seems hewn out on pur- 
pose to give its waters a passage amidst so many rocks and 
mountains that are on all sides of it. This brings it almost in 
a direct line to Geneva. It would there overflow all the coun- 
try, were there not one particular cleft that divides a vast cir- 
cuit of mountains, and conveys it off to Lyons. From Lyons 
there is another great rent, which runs across the whole country 
in almost another straight line, and, notwithstanding the vast 
height of the mountains that rise about it, gives it the short- 
est course it can take to fall into the sea. Had such a river 
as this been left to itself, to have found its way out from among 
the Alps, whatever windings it had made, it must have formed 
several little seas, and have laid many countries under water 
before it had come to the end of its course." 

Similar reflections may be made on the Elbe at its depar- 
ture from Bohemia. This river finds a deep passage across 
the mountains which separate that country from Saxony. 
This passage is a valley of surprising variety of aspects ; it 
intersects an entire chain of mountains of very variable height. 
The following are a few details respecting this passage, de- 
rived from the geological travels of De Luc in Germany. 

At Aussig, De Luc remarked in a first range of mountains 
a transverse opening, which afforded a passage to the Elbe, 
and, after issuing from thence, the river all at once changed 
its course nearly at a right angle, to follow the direction of 
another valley. De Luc descended the Elbe from Tetschen 
to Pirna in a boat. The course of the river serpentines be- 
tween steep rocks, the correspondence of which presents all 
the characters of a double fracture ; sometimes the strata of 
these rocks descend towards the river, sometimes they incline 
in an opposite direction. The mountains which border the 
river are intersected by many valleys or combes, the sides of 
which are abrupt. In one place the passage of the Elbe ap- 
ears coompletely closed up ; in front of the observer rises a 
steep mountain, but the river soon turns to the right, and tra- 
verses one gap, then a second, and finally issues from this 
chain of mountains altogether. 

As we approach Pirna, the rocks on both sides become 
lower, their declivities gentler, and some of them are covered 
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with vineyards, which descend almost to the margin of the 
river ; the latter is of great breadth at this place, and flows 
very slowly. Such is likewise the case during its course 
across the mountains ; it is remarkable for its slowness, and 
for the smoothness of its surface, which resembles a mirror. 
" The calmness of the river along which I sailed," says De 
Luc, "whose surface was without a ripple, allowed me to 
enjoy the delicious rural scenes presented to my view. It was 
the finest season of the year, when the villagers were employ, 
ed in collecting their second crop of hay, and the fruits of 
their orchards. The pastures were covered with cattle, goats 
broused on the rocks, and the good housewives, with their 
children around them, were engaged in cleaning their kitchen 
utensils, or in washing the vessels belonging to their dairies." 
De Luc was pleased to think that these happy villagers' course 
of life was as tranquil as that of the river from which he had 
so much satisfaction in observing them. 

M. Alex. Brongniart, in his Natural History of Water, re- 
marks, that the Rhine, after leaving the Lake of Constance, 
traverses a chain of mountains distinctly characterized, which 
run from the south-west to the north-east ; it forms, on the 
left bank, the northern extremity of the chain of the Jura, of 
which Mont Terrible forms a part, and on the right bank the 
mountains of the Foret Noire. The Rhine crosses this chain 
almost perpendicularly to its direction ; its bed is bordered 
and obstructed by rocks, and its course is extremely impetu- 
ous. Arrived at Bale, it changes its direction, and flows 
tranquilly, and without obstruction, through the wide valley of 
Alsace ; but, after passing Mayence, alters its route, and di- 
rects itself against a chain of mountains which seems to bar 
its passage. This chain is known, on the left bank, by the 
name of Eifel : it is a continuation of the Ardennes ; and on 
the right bank, it takes the name of Westerwald. The Rhine 
enters it at Bingen, and crosses it, not by a valley, properly 
so called, but by a gorge, which admits only the passage of 
the river : it emerges from it near Coblentz.* 

Let us now turn our attention to the Danube. This river is 



* The distance from Bingen to Coblentz is about 13 leagues. 
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very smooth in Hungary, because flowing through a very flat 
country ; but among' the mountains of Bannat and Servia, 
where it is considerably confined, it acquires a fearful rapidity, 
which, in connection with the shoals occurring here and there, 
renders its navigation extremely dangerous. 

M. Ami Boue states that the first narrow passage of the 
Danube is a rent which cuts a mountain across. Lower, the 
river runs through a second contraction, where its bed presents 
a series of rocks and rapids. At the first defile, the banks of 
the river are so steep that there would be much difficulty in 
making a road ; the road at present passes over the mountain. 
These narrow passages are called Les Portes de Fer. M. 
Lippy, a naturalist quoted by D' Aubuisson, was struck with the 
correspondence of the beds on the different sides of the pas- 
sage ; all appeared to him to indicate the former junction of 
the two chains now separated by these Portes. 

Mr Lyell, in his Principles of Geology, remarks, that in the 
south-east portion of England, the draining off of the waters 
is not effected by rivers which follow the great valleys exca- 
vated in the argillaceous beds, but by valleys which run in a 
transverse direction, passing across the chalk to enter the ba- 
sin of the Thames on the one side, and the Channel on the 
other. In this manner, the chain of chalk hills in the north 
is cut asunder by the rivers Wey, Mole, Darent, Medway, and 
Stour ; and those of the south, by the Arun, Adur, Ouse, and 
Cuckmere.* If these transverse -openings were filled up, all 
these rivers would be forced to turn to the east, and flow into 
the sea, in the counties of Sussex and Kent. 

Asia. — In western Asia, the country of Diarbekir presents 
us with an example similar to that of the Elbe, of a river 
. flowing from a girdle of mountains by a narrow defile. Diar- 
bekir is a country of an elliptical form, surrounded by moun- 
tains, and intersected by upwards of 'eight rivers, which unite 
in the Tigris. This river issues by a long defile, bordered with 
very high rocks, which do not admit of a passage for travel- 



* Considering the limited extent of the country, these rivers, compared 
with those of Europe, may be regarded as mere rivulets. 
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lers along the banks. In this place, the army of 10,000 
Greeks, under the command of Xenophon, were arrested in 
their march along the banks of the Tigris, and obliged to pass 
the Cardusian mountains on the right, in order to cross the 
elevated plain of Armenia, and reach the shores of the Black 
Sea. 

Among the Siberian rivers, the Upper Irtisch has its 
sources in the' great Altai mountains ; it flows into the lake 
Oz-Nor-Zaisan (Lat. 47° N.), into which five other rivers 
discharge themselves. The Irtisch again issues towards the 
north, traverses a chain of mountains, the eastern part of 
which bears the name of the Lesser Altai, and the western 
that of the mountains of Beszka. 

The river Yenisei likewise crosses the continuation of the 
same chain of mountains more to the east, and passes between 
the Lesser Altai mountains and those of Sayansk. We thus 
perceive that the two rivers namedjiave a part of their sources 
on the northern margin of the great plain of Central Asia, 
and cut asunder the mountain-chain which forms its reverse ; 
their base is contracted between steep banks. 

According to the great map of Asia by Arrowsmith, the In- 
dus or Seind has its sources in Little Thibet, some of them 
coming from the north-west, others from the south-east. 
These streams unite, in order to pass together the chain of 
mountains which border India on the north. In the place 
where the Indus crosses it, it bears the name of the Indian 
Caucasus on the north-west, and the country of Cashmire on 
the south-east. 

The Sutlej (Setledje) crosses this same chain of mountains 
more to the south-east, where it bears the name of Himmalaya. 
The Sutlej then turns towards the W.S.W. on its way to join 
- the Indus. When crossing the mountains, it flows very near 
the sources of the Ganges. 

Three of the rivers of Nepaul cross the chain of the Him- 
malaya, and, consequently, their sources are beyond it ; they 
discharge themselves into the Ganges. 

The Brahmaputra, whose mouths are very near those of 
the Granges, has a very different course. Its sources are on 
the northern declivity of the Himmalaya Mountains, being se- 
parated from those of the Ganges only by this mountain range. 
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It flows towards the east, inclining a little to the south, through- 
out the space of 15 degrees of longitude, or 325 leagues. The 
river then turns suddenly to the south, then towards the south- 
west, where the chain of mountains, which is a continuation of 
the Himmalaya, terminates. It afterwards again turns to the 
south, in order to double a more southern chain of mountains, 
and proceeds to throw its waters into the Bay of Bengal. 

Africa. — The traveller Burchell mentions six openings in 
mountain-chains which run across the southern extremity of 
Africa. I shall confine myself to a notice of the two principal 
ones. The Dutch at the Cape of Good Hope call them Kloof, 
from a word which signifies rent or fissure. Two of them are 
observed in one of the mountain-chains, through one of which 
the river Breede flows, and the river Hex through the other. 

The Kloof of the Hex is a sinuous defile, on each side of 
which mountains rise in majestic forms, clothed with a profuse 
vegetation. The strata of these mountains appear to have 
been disturbed ; they are often inclined at an angle of 45 de- 
grees. The Kloof is particularly picturesque. Its steep 
sides re-echo the rattling of chariots and the cries of their 
drivers. Large trees, ornamented with rich foliage, soften 
the harsh features of the towering rocks, which sometimes 
shoot forward in enormous masses, sometimes retire, and 
form the most umbrageous and profound retreats. On issuing 
from the Kloof, the traveller enters the valley of the Hex, 
which is long and narrow, and surrounded on all sides with 
mountains. 

The Boodezands Kloof, or Red-sand Kloof,* is a narrow 
winding defile, about three miles long, affording space only for 
the passage of the small river Berg, on each side of which the 
mountains rise abruptly to a great height. The rocks are co- 
vered with bushes and trees from the summit of the mountains 
to the very edge of the water, presenting a superb and highly 
picturesque view, ornamented with every description of fo- 
liage. 

North America. — It may be said that in the Apalaches, of 
which the Alleghanies form the central or principal chain, 
nearly all the great rivers cross the lateral chains and the lon« 
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gitudinal valleys, as well on the north-west side as on the 
south-east. M. Brongniart names two on the north-west, 
and five on the south-east, which are so circumstanced. I shall 
mention only the three last. 

The Susquehanna, which descends from the very crest of 
the Alleghany chain, cuts the Blue Mountains at their middle, 
in Pennsylvania. 

The Potomack, which forms the boundary between Mary- 
land and Virginia, follows precisely the same route ; it inter- 
sects the same chain as 4he Susquehanna, and at this place 
another river joins it, in orcler to pass together through the 
same crevice. 

The river James, which traverses Virginia, and likewise 
descends from the highest ridge of the Alleghanies, intersects 
the mountains of the north, and those of the south, which are 
chains of the second and third rank, and likewise two other 
longitudinal ridges occurring between the latter chain and the 
• sea-coast. 

In the States of Carolina and Tennessee, the river Tennes- 
see crosses three mountain-chains, that of Coweta, the Wuaka, 
and the Chilhowe mountain. Other rivers join the Tennessee, 
namely, the French-broad, and a second, both of which cross 
the Pecko-Grant's chain, which forms a continuation of the 
Smoky Mountains. After the junction of all these tributa- 
ries, the Tennessee traverses three ranges of mountains, named 
the Lookout Mountains. 

The geological map of Georgia, of North Carolina, and of 
eastern Tennessee, by Jacob Peck, shews 4hese passages of the 
rivers very distinctly ; one would be disposed to say that the 
mountains had been cut across for the express purpose of af- 
fording an outlet for their waters. 

The American Journal of the Arts and Sciences, vol. xix. 
pp. 6 and 7, contains an account of a voyage along the river 
. Lehigh in Pennsylvania, and of a passage across a defile in a 
chain of mountains called Blue-ridge, of which the following is 
an extract : — 

" As we approached the gap, the view became very beauti- 
ful, and as we entered it by the side of the Lehigh and of the 
fine canal upon its left bank, the mountain-ridge, here cleft 
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from top to bottom, and rising apparently a thousand feet, 
present e , on either hand, a promontory of rocks and forests, 
rising very abruptly, and forming a combination both grand 
and beautiful. The passes of rivers through mountains are 
almost invariably picturesque, and it is always interesting to 
observe how faithfully the rivers explore the clefts in moun- 
tain harriers, and, impelled by the power of gravity, wind their 
way through rocky denies and pursue their continuing course 
to the ocean. It is common to speak of such passes as being 
formed by the rivers, which are often supposed to have burst 
the barriers, and thus £o have shaped their own channel. This 
may have happened in some peculiar cases, and there are doubt- 
less many instances where the lakes, of which many must 
have been left at the retiring both of the primeval and of the 
diluvial ocean, have worn or burst away their barriers, espe- 
cially when composed, as they must often have been, of loose 
materials. But, with respect to most rocky passes of rivers 
through mountains, there appears no reason whatever to be- 
lieve that the waters have torn asunder the solid strata ; a 
more resistless energy must have been requisite for such an 
effect, and we must therefore conclude that the rivers have, 
in most instances, merely flowed on through the lowest and 
least obstructed passages ; their channels they have doubtless 
deepened and modified, often to an astonishing degree, but 
they have rarely formed them through solid rocks. Soon after 
passing Lehighton, a little village three miles from Mauch 
Chunk, we entered another pass, which the Lehigh makes 
through mountains. It is not like the former, a section of 
the barrier ; it is rather a long circuitous gorge between two 
barriers, which, although they pursue a winding course, still 
preserve their parallelism ; and their feet, near Mauch Chunk, 
approach so near to each other, that there is only room for the 
Lehigh and the canal on one side, and for a road cut into the 
mountain on the other ; it is so narrow that the river is almost 
within reach on the right, and the mountain-rocks are quite 
80 on the left." 

South America. — The Orinoco, at St Fernando "de Ata : 
bapo, turns all at once to the north, and passes a chain of 
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mountains by running through a fissure. In this part of its 
course, it forms the great cataracts of Maypuris and Atures ; 
its bed is confined between enormous masses of rocks, and, as 
it were, divided into different reservoirs by natural dykes. 
After passing Carichana, it flows languidly through a plain to 
the Ocean. 

From the lake of Lauricocha to St Jean de Bracameros, the 
Maragnon, or river Amazon, follows a longitudinal valley, 
nearly parallel with the ridge of the Andes, and, after a course 
of more than 200 leagues towards the north, it turns to the 
east, in order to avail itself of a passage between two moun- 
tains ; it then cuts all the lateral branches of the Andes, by 
running between two nearly perpendicular walls of rock, and 
finally issuing in the direction of Borja by a very narrow pass 
called the Pongo de Manseriche from the name of an adjoin- 
ing country. The Pongo, at its narrowest part, is twenty-five 
toises broad, and two leagues in length from the place where 
the contraction commences as far as the town of Borja. M. 
de la Condamine, who descended the river in a boat, estima- 
ted that it ran at the rate of two toises (12 feet) in a second. 

• 

We have now mentioned numerous examples of rivers flow- 
ing across mountain-chains by passages excavated, as it were, 
expressly to afford them an outlet ; insomuch, that this pro- 
cedure is far from being confined to the Indus and Setledje, 
but is so often met with that it may even be regarded as a 
general phenomenon, by no means to be ascribed to accident, 
but to an evident design. 

I shall terminate this note by transcribing the following re- 
flections which I find among my numerous manuscripts. 

There are strong reasons for believing that chance has not 
presided over the arrangement of mountains and valleys, hills 
and plains, seas and continents ; neither are we to ascribe to 
that cause the fixing of the level of the ocean relatively to 
the land. If it were so, how could it have happened that this 
distribution should have been so marvellously adapted to the 
existence of the innumerable organised beings, animal as well 
as vegetable, which people the earth ? Who does not perceive 
in this the superintendence of a great intelligent Being, who, 
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having created these beings, wished to preserve their existence, 
so that they all might live and multiply ? He has not left to 
chance the care of fashioning the surface of the earth, to the 
introduction of irregularity and confusion.' The same AU- 
Powerful who has given existence to organized beings, must 
have directed the causes calculated to give to the surface of 
the earth a new form, to render it most fit for securing their 
preservation, and to present them with all the objects tending 
to accomplish their well-being. 



On Rivers which break through Mountain-Chains, By the 
late Professor Hoffmann of Berlin. 

Thb late Professor Friedrich Hoffmann, in his " Physika- 
lische Geographic (which forms part of his " Hinterlassene 
Werke"), gives the following summary of examples of rivers 
which traverse mountain-chains. 

This occurrence takes place in almost all the larger rivers 
of the globe, and in some of them repeatedly ; and there is 
hardly any important chain of mountains which is not, at some 
point, thus cut through, transversely to its line of bearing. 
The greatest range of mountains in the world, the Himmalaya, 
is broken across by the rival of the Ganges, the Brahmaputra ; 
and, leaving out of view the narrow rents which occur in the 
higher parts of the mountains, almost all the streams which 
quit the Alps issue from transverse fissures, termed in many 
places gates or passes (P for ten). Thus, the Rhone, where 
it leaves the Alps, cuts through one of the highest chains be- 
fore it enters the lake of Geneva ; it finds its way, in a narrow 
gorge, between Martigny and St Maurice, through the Gate 
of the Canton Valais ( die P forte des Wallis ), passing between 
the Dent de Midi and the Dent de Morcles, which rise to a 
height of at least 8000 feet above its level. The same takes 
place on the other side of the Alps with the Adige or Etsch, 
near Chiusa and Roveredo. Thus also does the Inn issue from 
a narrow ravine between Kufstein and Rosenheim ; and so, 
in the defiles of G oiling and Lofer, the Salza and the Saal 
burst through the chain of the Salzburg Alps, which rise be- 
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twixt them to a height of 8000 feet in the lofty summit of the 
Watzmann. 

No country in Europe, so far as we know, presents so many 
instances of this phenomenon as Spain. Ritter remarks (Erd~ 
kunde, vol. i. p. 70, 2d edition), that, on this account, and be- 
cause the division of the country into provinces is founded on 
the water-sheds, our maps generally convey the most erroneous 
idea of the direction of the mountain-chains ; for the water- 
sheds occur chiefly on plateaus, from which run branches of 
mountains. 

Germany exhibits many cases of this most important hydro- 
graphical feature. The Erzgebirge is cut by the Elbe right 
across its line of direction, where it is connected with the 
Riesengebirge by the hills of Upper Lusatia ( Ober-Lausitz), 
viz. between Tetschen and the neighbourhood of Pirna, or at 
that portion of the river which traverses the chief part of the 
beautiful rocky landscape generally known by the name of the 
Saxon Switzerland. The Weser, ere it reaches the great 
plain, cuts across a range of hills ( the Wiehengebirge ) from 600 
to 800 feet in height, at the Porta Westphalica, near Minden ; 
and the Ems, on a smaller scale, traverses the continuation of 
one- of these chains of hills at Rheine. Nowhere, in Northern 
Germany, is there a more instructive instance of the breaking 
through a mountain-chain, than in the rocky gorge of the 
Ross-trappe, through which the river Bode quits the northern 
edge of the Hartz Mountains. 

But no German river is so remarkable for striking and re- 
peated examples of this feature as the Rhine.* Where it 
leaves the Alps, it cuts through them, by one of the deepest 
and narrowest gorges that they present, viz. the Schamser 
Thai, from Spliigen downwards, and its continuation to the 
vicinity of Hohenembs. It then crosses the wide valley be- 
tween the Alps and Jura, expanding itself in the basin of the 
Lake of Constance, but next penetrates the opposite wall of 
the Jura ; and the most considerable ridges are indicated by 



* See Professor Weiss's paper, " Uber die Rhein-Durchbruche ;" in the 
Zekschriftfur die muoU OaohichU, StaaU-und Vdkerkundt, Berlin, April 1814, 
p. 363. 
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the fells at Schaffhausen, and the rapids at Laufenburg on the 
southern edge of the Black Forest. At Bale it has left this 
mountainous wall behind it, and now bends its course between 
two parallel mountain-ranges, which accompany it quite ac- 
cording to the old ideas on the subject ; these are on the one 
side the Black Forest and the Odenwald, and on the other the 
Vosges and the Hardt Suddenly, however, this broad valley 
is blocked up by an immense barrier at Bingen and Mayence, 
for the slate mountains of the lower Rhine cross the course of 
the rives hy the Taunus and Hundsruck mountains, which form 
a steep wall of 2000 feet in height. The mighty stream enters 
a narrow rocky gateway at Bingen ; and the margins of the 
mountain mass which has been broken through and torn 
* asunder to its' very base, accompany it onwards, the pheno- 
menon being continued for a space of between fifty and sixty 
English miles till near the town of Bonn. There the moun- 
tains gradually diminish in height, or retire, and the river 
then pursues its uninterrupted course through the plain, pro- 
bably burdened with the debris which it has carried away from 
the mountains. Nowhere can the arrangement of the water- 
sheds, and the inequalities of the land, be more opposed to the 
old view than here ; for the stream receives the numerous 
tributaries from the borders of the mountains, and these tri- 
butaries flow into their interior. How much the opposite 
would the course of the mountains be, to what we observe in 
nature, were we to form our idea of them from the arrange- 
ment of the net of rivers given on the map. 

It is also well worthy of attention, that, even in the lower 
parts of Germany, where the inequalities of the surface are 
not so well marked, the rivers have broken through the highest 
portions of the ridges. This is the case with the Oder below 
Frankfort, and the Elbe near Hitzacker. We thus perceive, 
that everywhere the same causes have been in operation, and 

the same effects have been produced. . 

» 
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Abstract of a Paper read to the Society of Arts, by Sir Jo/in 
F obi 8 on, entitled, " A Narrative of Experiments and Sug- 
gestion* by the late Mr James Taylor, for the Application of 
Steam to Navigation?' with Introductory Bemarks by Sir 
John Graham Daly ell, President of the Society. Commu- 
municated by the Society of Arts for Scotland.* 

j 

There has been too much cause of complaint, that the true 
benefactors of mankind being denied their merited reward 
during life, it is reserved for posterity, by acts of tardy justice, 
to honour their memory. 

No example is more notorious than in the subject of the 
following paragraph. 

Of all modern inventions, that affording the highest prac- 
tical utility, is navigation by the power of steam one which 
seems to bid defiance to the impediments of time and distance, 
— which, in conquering the elements, conspires to human 
safety. 

Yet not only was the author of this notable contrivance 
suffered to languish in obscurity, — to die unnoticed and un- 
known ; but his widow and daughter have been hitherto over- 
passed in any adequate remuneration. 

But we are no strangers to national rewards for useful pro- 
jects. They have been conferred of late, for improving the 
mode of inoculation in one department, and for improving 
the highways of the kingdom in another. Or the widows and 
children of those who have fallen in the public service, are 
recompensed with honours and with bounties, descending even 
to the second and third generation. Ought not the nearest 
and only relatives of the author of so important a discovery, 
now justly reclaimed by Scotland, to enjoy some due propor- 
tion of public favour ? 



* For very full details regarding the connection of the late Mr Miller of 
Dalswinton and Mr Taylor with the early history of steam-navigation, we 
refer our readers to the Memoirs of Patrick Miller, Esq., printed in the 
Edinburgh Philosophical Journal, vol. xiii. p. 81, and the Edinburgh New 
Philosophical Journal, vol. iii. p. 87.— Editor. 
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Sir J. Robison on Steam-Navigation. 



\iih Noiember 1839. 

In obedience to the request made to me yesterday at the 
Meeting of the Society of Arts, that I should draw up a short 
abstract of the paper then read by me, containing " a nar- 
rative of experiments and suggestions by the late Mr James 
Taylor (of Cumnock), for the application of steam to naviga- 
tion," I now beg leave to forward you the following notes. 

In the year 1785, the late Mr Miller of Dalswinton was 
engaged in speculations on the practicability of propelling 
vessels by paddle-wheels ; and, in 1787, he constructed a 
double boat of 60 feet long, with paddle-wheels in the space 
between the two vessels : these were worked by capstans turn- 
ed by men. The speed of this vessel was tried against a row- 
boat belonging to the Custom-House, which was distanced in 
the race. 

The men at the capstans having had to make exertions which 
could not be maintained for any long period, Mr Miller became 
desirous of substituting some other mechanical power for that 
of the men, and consulted Mr Taylor (at that time the tutor 
. of his sons) regarding it. On this, Mr Taylor proposed that a 
steam-engine should be applied to give motion to the paddle- 
wheels. After making some objections, Mr Miller consented 
to be at the expense of an experiment, and authorized Mr 
Taylor to employ a clever mechanician, of the name of Sy- 
mington, to make a small engine with a 4-inch cylinder. This 
was accordingly done, and on the 14th October 1788, this 
engine having been erected on a twin-boat, the first steam- 
boat voyage ever made* was successfully performed on Dal- 
swinton Lake. 

Encouraged by the striking success of this trial, Mr Miller 
agreed to make another on a larger scale, in consequence of 
which Mr Taylor, and his engineer Mr Symington, proceeded 
to Carron Foundry, where an engine with a cylinder of 18 
inches' diameter was prepared and fitted to a vessel, which was 
tried on the Forth and Clyde Canal, for the first time, in No- 
vember 1789. This vessel moved at the rate of seven miles 



* A claim has lately been made to the credit of this application of steam* 
power, by M. Jouffiroy, in 1775 or 177C, on the SaCne in Franco. — J, IL 
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per hour, — a rate which has hardly been exceeded by the 
most improved modern steamers, in canal waters. 

The expense of this experiment having exceeded the esti- 
mates, Mr Miller became dissatisfied, and declined to proceed 
any farther, nor could he ever be induced to resume the subject. 

In 1801, Lord Dundas, then Governor of the Forth and 
Clyde Canal Company, employed Mr Symington to make an 
engine for an experimental vessel for that company. The 
vessel was soon after completed, and made many experimental 
trips on the canal, — but being found to create a wave destruc- 
tive to the banks, was on that account laid aside. 

It was this latter vessel (the third in succession from the 
first trial), which was visited and studied by Mr Fulton, the 
American engineer, whose first steam-boat was launched in 
1807, nineteen vears after the successful trial on Dalswinton 
Lake. Mr Henry Bell of Helensburgh, who constructed the 
steam-boat " Comet," on the river Clyde in 1812, accom- 
panied Mr Fulton in his visits to Lord Dundas's vessel. 

The above noted facts are supported by vouchers from va- 
rious persons, several of whom are still alive, and are fully 
corroborated by accounts published in the Dumfries Journal 
and the Scots Magazine of 1788, and in the Edinburgh news- 
papers of February 1790. — I remain, Sir, your very obedient 
Servant, John Robison. 

James Tod, Esq. Sec. Soe. of Arte. 

It is not generally known that the engines fitted in Fulton's 
first steamer, on the Hudson, were furnished by Messrs Boul- 
ton, Watt, and Co. of Soho, who were applied to by Mr Fulton, 
in person, to undertake to construct them. 



On the Habits of Testaceous Mollusca belonging to the genera 
Achatina and Phasianetta* By F. Logan, Esq., Surgeon, 
R. N. Communicated by the Author. 

4 

The following facts and observations, collected from notes 
taken at the Isles de Loss and Rio Nunios in 1830, relate 
to some natural phenomena seen in two species of testace- 
ous mollusca, belonging to the genus Achatina, and in another 
belonging to the genus Phasianella, The Isles de Loss, about 
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seven degrees from the equator, and four miles from the 
African coast, are' three in number, at least only three are of 
sufficient importance to deserve notice in this place. They 
lie in the shape of a 'horse-shoe, forming inside a beautiful 
harbour. On these islands two species of that beautiful genus 
of shells named Achatina were found in great plenty : in shape 
and size they were nearly the same, but in colouring very dif- 
ferent. The full-grown shell was four inches long, and one 
and a half wide at the mouth : such as seemed to have com- 
pleted only the first stage of their existence, were not more 
than one inch in length. The phenomenon that excited my 
curiosity, and led to the ascertainment of the following facts, 
was that of finding many of them in a torpid or dormant state. 
It is known almost to every one, that, in northern latitudes, 
the Helices, and I believe, all the shelled mollusca of. a ter- 
restrial kind, after having placed themselves, at the approach 
of winter, under proper shelter, such as old walls, holes in 
rocks, beneath stones, &c, make an earthy or calcareous oper- 
culum which exactly fits the mouth of the shell, after which the 
animal becomes torpid or dormant. This condition is empha- 
tically called Hybernation. Until the above facts presented 
themselves to me, I supposed (and every thing that I had read 
or heard on the subject, tended to confirm the very plausible 
opinion), that cold was the only cause of torpidity in these 
animals, and that nature had provided them with a power of 
forming this crust to protect them from the cold, and the in- 
trusion of insects or vermes, which might prove fatal to the ani- 
mal during its state of dormancy. In these latitudes, how- 
ever, within seven degrees of the equator, they have no winter 
to provide against, nor cold to produce torpidity ; yet here, as 
in Europe, they are to be found in an inactive state, and seem- 
ingly benumbed, shut up in their shells and cohered over with 
a pure white, firm, calcareous operculum, which is nicely fitted 
to the mouth of the shell, and fastened with a mucous or gluey 
substance. This operculum has no attachment to the animal ; 
but after a short immersion in warm water, falls off, leaving 
the mouth of the shell smooth and entire. 

These observations having established one fact, that cold 
could not be the cause of torpidity, at least amongst the mol- 
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lusca of these'climates, my observations might have ceased here, 
had there not been found in the same places, viz. in the holes of 
rocks and trees, and tinder loose stones, amongst those indivi- 
duals, provided with an operculum, and in a dormant condition, 
one or two others without an operculum, and seemingly in a 
state of activity. This was on the week before Christmas, the 
warmest season of the year on fhis coast ; and it being doubtful* 
to me whether these last-mentioned kinds had not just come into 
a hiding place for the purpose of hibernating like those beside 
them, — or whether there could be any particular season of the 
year which might be the cause of this disposition to a change 
of state, I was induced to make inquiry of some of the natives, 
many of whom can speak a little English, as to where the ani- 
mals could be seen feeding. One man made me understand 
that they never came out of their hiding-places till after sun- 
set, and that they could only be seen by carrying a light. Ac- 
cordingly, at night a lantern was procured, and the person al- 
luded to engaged as a guide. After a short search my guide 
said, "me tink om lib here," pointingat the same time to two small 
shining bodies, diverging from each other until their two ex- 
tremities at the summit were about two and a half inches 
apart, and at the lower ends apparently not more than half an 
inch. Each seemed about the thickness of a small quill, and 
their power of reflecting the light was so great, that they had 
exactly the appearance of two small polished bars of silver. 
These were the two longtentacula of the animal, and, but for 
them, we might have sought in vain. The animals were 
found feeding on the tender shoots and leaves of luxuriant 
plants, generally near the roots of decayed trees, or at the 
bottom of shady rocks, where vegetation acquires additional 
vigour, and where the animal also finds an easy retreat in the 
day time. After having collected a sufficient number in all 
their different stages of growth, and made a comparison of their 
different sizes, I found that, to complete one of the largest, 
required six new growths or augmentations ; and on examining 
such as were operculated and in a dormant state, the same 
number of augmentations could easily be perceived. I like- 
wise found them operculated and torpid in all the six different 
stages of advancement, with the tip of the shell always firm 

VOL. XXVIII. NO. LV, JANUARY 1840. I> 
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and complete. On the contrary, of those that were feeding 
and active, some had nearly completed, others little more than 
commenced, their intended new addition ; in fact, they were 
found in many shades of advancement in regard to the new 
augmentations to their house, the lip of the new piece being 
in general so soft that it yielded to the slightest touch of the 
finger. On removing the calcareous crust from those dor- 
mant and operculated, they shewed little or no signs of life, 
except when excited by pricking or otherwise, when they 
would slowly withdraw themselves back into the shell. On 
leaving them to repose, they very slowly returned to the for- 
mer position. Such as were active and feeding, shewed great 
excitability ; the slightest touch made them rush into their 
shell with a gurgling noise : but, when left to themselves, they 
soon returned and shewed their tentacula, which the others 
never did. 

Lamarck has occasioned some doubt respecting the branchial 
organization of the animals in this genus, by conjecturing that 
they may breathe either water or air : surely he does not mean 
the one and the other alternately. That many of the species 
of this genus feed upon the banks of rivers and stagnant wa- 
ter is very true, but there exists no proof of their ever breath- 
ing water, since we find many belonging to other genera 
whose principal, and some whose constant, abode is in that 
element, breathing nothing but air. If he had taken the 
trouble to examine for himself, no room for conjecture would 
have been left, as the animal in question is only provided with 
low reticulated branchial cordonets, not standing up in tufts, 
filets, plates, pectens, or vascular knobs, — evidently exposing 
too small a vascular surface for the action of water on the 
fluids. Besides, none of the animals of this genus that I have 
ever seen are provided with an operculum ; a fact that La- 
marck very justly sets out with at the commencement of his 
arrangement of land and fresh-water shells, as being a certain 
proof that they only breathe free air. As to the localities 
where the mollusca in question are found feeding and dor- 
mant, we may mention that they are a cluster of small islands, 
in general very precipitous and craggy, with rocky and steep 
wea, or huge blocks of stones piled upon one another. The 



Digitized by Google 



Mr Logan on the Habits of Testaceous Mollusca, 51 

whole of the islands are without either stagnant or running 
water, yet there is a plentiful supply of fresh water for the 
inhabitants, as well as for shipping. The springs which sup- 
ply it issue from below the shelving or perpendicular rocks, 
some of which are about high- water mark, and many of them 
considerably below it, so that in some places fresh water can- 
not be obtained till half ebb. Many of the animals above 
mentioned were found so far up amongst the rocks and crags, 
that two weeks would be required, even at a good snail's pace, 
to enable them to reach the water ; and if they did venture 
in, the first sea would dash them to pieces amongst the rocks. 
More has been said upon this subject than some may think 
necessary ; but error, when propagated by a man like La- 
marck, ought not to be slightly passed over, as it becomes 
doubly dangerous. 

At the end of March and beginning of April, three months 
after the above remarks were made, in the entrance of the 
Rio Nunios, I found upon the roots, trunks, branches, and 
leaves of many of the mangrove trees, a subspecies of the La- 
marckian genus Phasianella in great numbers. They are fur- 
nished with a coriaceous operculum, and breathe only water. 
Those found upon the trunks and roots below high-water 
mark, were not adhering to the tree more firmly than our 
Turbo littoreus, and like it, when pulled off, the animals made 
a sudden retreat into their shell, at the same time discharging 
the greater part of the water contained in their bronchia?. 
But those on the branches and leaves of the trees above high- 
water mark, were found adhering much more firmly; they 
were also observed to discharge much less water from the 
bronchia;, — some of them very little, others almost none, re- 
quiring considerable pressure with the finger to make it at all 
perceptible. This led me into a more minute examination, and 
I soon found that the greater part of those on the leaves and 
branches above high-water mark, were completely glued to 
the bark of the trees or leaves by a sort of white shining gum 
or mucus, so as not only to exclude insects, but also the atmo- 
spheric air. Many of them adhered so firmly, that the lip of 
the shell would break off and remain adhering to the tree or 
leaf, and in all cases a crackling or tearing noise was made on 



Digitized by Google 



52 Mr Logan on the Habits of Testaceous Mollusca. 

pulling them off. The animals seem to he provided with this 
gum in great abundance, for a shining white streak marks 
their course wherever they go, so that, by getting upon an 
elevated place, the trees which they inhabit may easily be _ 
distinguished. They seem to live in societies, it being rare to 
fall in with a solitary straggler, and only inhabit a tree here 
and there. 

On farther prosecuting these observations, I found that 
those glued to a tree or to leaves, as above stated, like the 
operculated Achatina, shewed little or no signs of life till 
pricked or otherwise excited ; when they would retreat into 
their shell, with a slow and almost imperceptible motion ; 
some of them, in the same slow manner, gradually discharging 
a quantity of water ; in others, the quantity was scarcely dis- 
cernible. The latter, I supposed, must have nearly completed 
their period of repose, as they could not live long after the 
water was completely exhausted in their bronchiee. 

I had a great desire to mark the exact duration of time 
these animals remain in this dormant state, but my stay in one 
place was always too short to enable me to accomplish my- 
purpose. From the facts above stated, it would appear that 
the mollusca contained in the shell just mentioned, at certain 
natural periods, with which neither climate nor season have 
any concern, go into a dormant and inactive state ; being pro- 
vided, at the same time, with the power of shutting up the 
mouths of their shells, either with a hard calcareous opercu- 
lum, or by gluing them to other bodies with a strong gum. 
Without this precaution they would be devoured, in their 
dormant state, in a few hours, by the ants which swarm 
everywhere, being observed in myriads even on the tops of 
the mangrove trees, where the tides rise and fall from thir- 
teen to fourteen feet, and where, in many places, they are 
at least half a mile from dry land. The first time I obser- 
ved these mollusca on the tops of the mangrove trees, made 
me naturally suppose that they were phytophagous, and that 
they frequented the leaves for the purpose of feeding ; but, af- 
ter examining the leaves with great care, no trace of gnaw- 
ing or eating could be seen, even where they were in greatest 
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numbers. It was therefore impossible for me to say whether 
they were zoophagous or phytophagous. 

It appears to me, that the above facts lead to the following 
inquiries : — 

1st, Has the period been ascertained at which any of the 
great family of mollusca begin to exercise their reproductive 
functions ? 

2d, Do they all pass certain periods of torpidity before ar- 
riving at their full growth ? 

3d, Do they reproduce after each period of rest, or not till 
they have arrived at their full growth, or nearly attained to it? 

4th, After arriving at full growth, how often do they re- 
produce before they die ? 

bth, May it not be supposed that, during each of those pe- 
riods of rest, certain changes are produced in their organization, 
which may answer some such end as the pupa state amongst 
insects ; or at least may effect the purpose of consolidating and 
perfecting the last new growth which has been hastily sketch- 
ed out during the feeding period ? 

The determination of the length of the periods during which 
these animals remain in a state of rest or activity, would be 
highly interesting, and might be easily accomplished by any 
one residing for a year, or perhaps half that time, in a tropi- 
cal climate, as there is little doubt that all animals of the 
same kind and genera have similar habits in the same latitudes 
throughout the world. 



Zoological Instructions of the Royal Academy of Sciences, 
Paris, for the Scientific Expedition repairing to the North 
of Europe. Drawn up by M. Isidore Geoffrov Saint 

HlLAIRE. 

Since the year 1732, the date of Linnaeus' s celebrated jour- 
ney through Lapland, the Scandinavian Peninsula has been 
many times explored, almost in every part, by distinguished 
zoologists, or at least skilful collectors. Notwithstanding the 
zeal of the naturalists belonging to the new Commission, and 
the favourable circumstances in which they are placed by the 
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friendly concurrence of the Swedish Government, we cannot, 
therefore, expect that the discovery of a great number of ob- 
jects new to science will reward their etforts. But neither 
subjects of research, nor the means of being useful to zoology, 
will be wanting to them in the various countries which they 
are successively to traverse. 

In the Scandinavian Peninsula the transition gradually 
takes place of the Fauna of temperate and central Europe, 
with which we are so well acquainted, into the fauna of the 
circumpolar regions, respecting which, on the contrary, we 
possess very imperfect information. In no other place — and 
it is this which appears to us to constitute the principal inte- 
rest of the study of the zoology of Scandinavia — can this 
transition be observed and traced with so much advantage to 
science. The north of Russia, the only European country 
which, with Lapland, extends to the north of the Arctic polar 
circle, may undoubtedly hereafter afford equal facilities, but 
cannot at present supply grounds of comparison of equal inte- 
rest for zoological geography. This possibility cannot be rea- 
lized, till the Fauna of temperate Russia, by becoming as well 
known to us as that of central Europe, shall afford a perfectly 
established term of comparison for the Fauna of the Arctic 
regions of the Russian Empire. 

By placing the subject in the point of , view just indicated, 
the zoologists of the expedition will give the greatest scope 
to their researches, and confer most benefit on science. Re- 
searches thus planned, ought, in fact, to be directed to a triple 
object, viz. to render the history of our species of central 
Europe complete, in its various relations ; to collect as ample 
materials as possible for the history of the Arctic species, 
which is often incomplete, and occasionally altogether un- 
known ; finally, to bring together all the facts fitted to throw 
light on their geographical distribution, and on the relations 
they bear to each other in the Scandinavian Peninsula. 

§ I. Of these three objects, thus generally expressed, but 
which we shall successively revert to, and decompose, so to 
peak, into their principal elements, the first, in our opinion, 
j neither the least difficult nor the least important. At a 
period not very remote from the present time, it might have 
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appeared singular, earnestly to recommend zoologists about to 
visit a distant country, carefully to study there the animals of 
their own country. It would, then, have been supposed that 
researches were attended with no useful object when they went 
merely to the establishment of a few slight differences, and 
the addition of a few species more to the long series of ani- 
mals already known. The progress of science has, happily, 
modified, and continues more and more to modify, this ten- 
dency in minds endued with a very imperfect understanding 
of the admirable work of Linnaeus ; and varieties of locality, 
those demi-species, as they have elsewhere been called by one 
of us, — sub-species, as they are named by German authors, 
now excite the interest of all distinguished zoologists as much 
as the groups termed species themselves.* 

This is not the place to discuss, or even to indicate the 
scientific controversies for which the difficult subject of varie- 
ties of locality has afforded a text ; still less can we examine 
how far we may be permitted to hope that these minute, and 
sometimes almost insensible, differences, so long neglected, 
may one day afford a key to the greatest and most strongly 
marked. It is enough that important questions affecting the 
very philosophy of science, have been started regarding the 
varieties of locality ; it is enough that the solution of the diffi- 
culties which now beset zoology, and tend to make its progress 
uncertain and vacillating, depends on the deep study of these 
varieties ; it is enough, in short, that there exists any doubt 
on the subject, to authorize us to demand of the zoologists of 
the expedition, observations and collections which Scandina- 
via affords them such a favourable field for making. This 
vast peninsula, presenting at the same time extensive plains 
and great chains of mountains, lies sufficiently near us to ren- 
der it likely that nearly all our species occur there, but at the 
same time it is sufficiently distant, and, in particular, suffi- 
ciently different in its climate, to make them most frequently 
exhibit very notable modifications. The small number of 
facts now known to us, enables us to foresee the interesting 
results which may be obtained by a comparison of the Faunas 
of the two countries, when it shall be founded on a sufficient 



* See Note A, at the end of the Zoological Instruction* 
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number of examples selected from all the degrees of the zoolo- 
gical scale. 

Travellers who traverse a country more or less rapidly, or 
who, at most, remain for a few months at a time in the same 
locality, as it forms part of the plan of the new Commission to 
do, cannot evidently, of themselves, collect all the materials 
necessary for the comparison which we have pointed out. 
But, besides what they can accomplish themselves, the mem- 
bers of the expedition cannot fail to find most valuable aids in 
many places. There are at present in Sweden, Norway, and 
Denmark, many people who study either the whole subject of 
zoology, or some one of its branches, scientifically, or as mere 
amateurs, and who are forming rich collections of the produc- 
tions of the country. Among the Swedish zoologists, M. 
Nilsson, in particular, whose courtesy is equal to his know- 
ledge, may prove very useful to the Commission, in conse- 
quence of the unceasing efforts he has made for many years, 
to collect and bring to greater completion the necessary ma- 
terials for his Scandinavian Fauna. 

While urging the zoologists of the expedition to collect all 
the objects they can for the purposes of comparison, which 
will be the more satisfactory the broader the basis on which 
it is founded, we may at the same time point out a few zoolo- 
gical groups which appear to us to be of greatest interest in 
this point of view. Such are the lepidoptera; terrestrial 
mollusca ; lacustrine and river mollusca and fishes ; birds 
of prey ; passerine birds, and, among these, sparrows in parti- 
cular ; gnawers ; but, above all, the beaver, whose habits in 
Scandinavia ought to be determined with care ;* and the 
fur-bearing carnivora, especially those of the genus mustela. 
These latter will possess a double interest, as they can be 
compared with the martins, pole-cats, and ermines of North 
America, as well as with our own. 

It is almost unnecessary to remark, that these materials 
cannot be of full value to science, if, along with each animal, 
there is not transmitted as exact an account as possible of the 
geographical situation, and topographical disposition, of the lo- 
cality in which it was taken. The season of its capture ought 
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also to be mentioned. These circumstances, always so useful, 
become indispensable when we wish to compare individuals of 
the same species, but from different localities ; for the slighter 
the differences we attempt to appreciate, the more complete 
and precise ought to be the means of comparison. 

The zoologists of the expedition may likewise co-operate 
very usefully towards the completion of the history of Euro- 
pean species, by collecting, by every means in their power, in- 
formation regarding the migrations, whether of fishes, littoral 
birds, or land birds of the interior of the Scandinavian penin- 
sula, more particularly in its northern part. Many travellers, 
especially Acerbi, according to Julin d'Uleaborg, and some 
other modem zoologists, have already published various docu- 
ments on these subjects, but many still remain to be collected. 
It is to be desired that a list could be drawn up, as complete 
as possible, of all the migratory species ; and that we should 
be able to answer the four following questions in regard to 
each of them. 

\st, Do its migrations take place regularly every year? 

2d, What is the period of its arrival ? 

3d, How far does it advance northward ? 

4/7*, What is the date of its departure ? 
If, as there is every reason to think, these questions cannot 
be answered in regard to all the species, it will be at least use- 
ful if the zoologists of the expedition attempt to give a precise 
solution for a certain number of them, taken as examples. 
We may point out, in particular, for their attention, the swal- 
low and cuckoo, a bird of which it will be otherwise desirable 
to study the manners with care, in order to see if it does not 
differ, in this respect, from the cuckoos of central Europe, as 
we are assured, but without sufficient proof, to be the case 
with those of Japan. 

In regard to the animals which do not migrate, it will be of 
very great interest, at least in relation to the northern part of 
the peninsula, to collect all the facts calculated to make us 
understand the condition in which they pass the winter. We 
especially recommend this consideration among the higher 
animals, in respect to the gnawers, insectivorous species, 
badgers, and bears themselves, about which it will be easy to 
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obtain new information in Scandinavia, as it unfortunately 
produces too great a number of them. The same considera- 
tion applies with still greater interest to the small number of 
reptiles existing in Scandinavia, fresh-water fishes, and all 
animals of the inferior classes, whether aquatic or terrestrial. 
Lastly, most people are acquainted with the celebrated but 
doubtful observations of Ola us Magnus, Archbishop of Upsal, 
according to which we ought here to add swallows, or at least 
one of the species, the bank-swallow. Pretty numerous ob- 
servations, which, according to some authors, should have con- 
firmed those related by Olaus, are far from being sufficient 
proofs of so paradoxical a fact as the hybernation of swallows 
would be ; but they have created doubts in some enlightened 
minds, and therefore we must invite the zoologists of the ex- 
pedition to collect information on the subject in the different 
parts of Scandinavia which they shall successively visit, and 
hold an inquest, if we may so speak, on this question.* 

The freezing of a part of the fluid contained in animals 
more or less completely deprived of life by severe cold, and 
the possibility of reviving them, as they do naturally in spring, 
by the slow and gradual restoration of heat, are indisputable 
facts, but still imperfectly known. Experiments undertaken 
by one of us,t but left incomplete, demonstrate them in the 
most positive manner, but they do not go beyond that. The 
members of the expedition will, no doubt, find themselves very 
favourably circumstanced to extend, and ultimately complete, 
our knowledge of these curious facts. It will be useful that 
they verify them, not only on animals placed by them in cir- 
cumstances fitted to produce congelation, but, what your re- 
porter has never had an opportunity of doing, found frozen 
in the very circumstances under which they naturally live. 
We especially recommend the observers who take up this sub- 
ject, to determine exactly, in the first place, the relative po- 
sition of the minute particles of ice found under the skin ; in 
the second place, the state of the blood contained in the heart 
and larger vessels ; finally, the degree of the animals insensi- 
bility. All these observations are evidently possible under 
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the climate of Paris, and even in much more southern parts 
of Europe ; but they will be made with greater ease, and be 
at the same time more complete, inasmuch as the circum- 
stances can be more varied in the cold regions, where many 
of the naturalists are to be detained during the approaching 
winter in their zeal for science. 

Finally, and to conclude what we have to say regarding 
our first general question, the domestic animals, usually so 
neglected by travellers, ought to attract the attention of the 
zoologists of the expedition, as well as the wild ones. The 
knowledge of the first concerns us perhaps in a different sense, 
but without doubt it concerns us as much as that of the se- 
cond. It is to be desired that specimens could be brought 
home of all the small or middle-sized races, particularly the 
dogs, sheep, and fowls. The possession of the skeleton is, in 
this case, as essential as that of the skin. With regard to the 
very large kinds, oxen, for example, the preparation and car- 
riage of which would be attended with too great difficulty, 
correct drawings made on the spot, and the transmission of 
the crania and horns, would be sufficient, particularly if an 
exact account be added to these of the number of vertebrae 
and ribs. In every instance, and in regard to all the races, 
it will be very interesting to collect all possible information 
on the advantage derived from them, on the mode of rearing 
and the care bestowed on them ; and, above all, on the dura- 
tion of their growth, and the age when they attain the adult 
state, and become fitted for continued labour and reproduction. 
Finally, such notices as can be obtained respecting the period 
of their importation, and the original native country of some 
of the races, will form a very useful addition. 

§ II. We shall have less to say regarding the animals 
which specially compose the Arctic Fauna ; not by any means 
because the wants of science are here fewer, but because they 
are more generally felt, and, moreover, much more easily 
pointed out. 

A very great number of the animals of the circumpolar re- 
gions have been described, noticed, or figured in catalogues ; 
but the greater part have not been examined in their native 



Digitized by Google 



60 Itein-deer— Elk— Polar Bear— Glutton. 

haunts by the zoologists of central Europe ; and the history 
even of such of them as are best known, for example, the 
rein-deer, elk, polar bear, the glutton, and lemming, still pre- 
sents numerous desiderata. ' 

Of all the animals of Lapland, the rein-deer is the one which 
ought most to attract, and which, in fact, has really obtained 
the attention of travellers ; but, from that very circumstance, 
its history has become obscured by doubts and fables with- 
out number. It will be easy for the members B of the expe- 
dition to solve the one, and dissipate the other, by collect- 
ing all the materials for a faithful relation of this animal's 
manners, and of all the circumstances which render it so use- 
ful to the Laplanders, and so remarkable to zoologists. The 
points which it appears to us it would be most useful to illus- 
trate are, — the effects which castration produces on the males, 
particularly in regard to their antlers, effects which appear to 
vary according to the period and circumstances in which cas- 
tration is performed ; the state of the female's horns," appa- 
rently as variable ; finally, the difference in the races which 
may exist of this species. It will be useful to obtain the skins 
and crania of the fawns at different ages, as well as a male 
and female of the wild rein-deer, taken in Spitzbergen or in 
one of the circles of Lapland, where the race passes for being 
most completely free from any intermixture with the domes- 
ticated rein-deer. 

The young of the elk are still rarer in collections than those 
of the rein-deer, and the possession of the adult male is of it- 
self desirable, as well as precise information respecting the 
greatest size it attains, and the variety in the form and size of 
its antlers. 

It is the young also that we have most to desire in regard 
to the polar bear. The comparison of them with the young 
of other species, cannot fail to give rise to some interesting 
remarks. All that has been related of this formidable spe- 
cies, and of its ferocity in spring, it will be of great advantage 
to subject to revision. 

We likewise have details, in part contradictory, transmitted 
to us by travellers on the habits of, the glutton. Many even 
f the facts generally admitted regarding it are not sufficient- 
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ly authentic. Finally, it is also desirable that there should 
be obtained a series of the different varieties of age in this 
animal, or at least a male and female, with one of the young. 

The migrations of the lemming, their irregularity, every 
thing referring to the circumstances in which they take place, 
ought also to become the subject of a new examination, and 
too much care cannot be bestowed upon it. The more inte- 
resting these facts are to science, the more necessary it is to 
subject them to a rigorous examination. We particularly re- 
commend to the zoologists of the expedition to make new ob- 
servations on the direction of their migrations, which, accord- 
ing to authors most worthy of confidence, sometimes take 
place, on the approach of winter, from south to north ; for 
example, in 1742, a year in which the winter was most rigor- 
ous in the more southern provinces. It is owing to these facts, 
as is well known, that the lemmings have the credit of enjoy- 
ing the faculty, to us absolutely incomprehensible^ of foreseeing 
severe winters ; an instinct which has, in like manner, been 
{iscribed to other gnawers, and to a great number of migratory 
birds. 

Among the mammifera, we have further to recommend, and 
with the more interest because, in this case, it is not only in- 
formation regarding the animals, but the animals themselves, 
that we want, or of which we scarcely know anything, — 1st, 
The narwhal, whose singular and gigantic weapons of de- 
fence are so common in collections, and of which we even pos- 
sess a few broken crania, but whose skin (unless it may per- 
haps exist in an old collection of natural history at Hamburgh) 
and skeleton, are wanting in all the museums of Europe. 
Either the one or the other of these is one of the finest objects 
which the expedition could procure. In want of them, the pos- 
session of the viscera, a well preserved cranium along with a 
tusk, crania, although broken, with two tusks, would be of great 
benefit to science. The narwhal does not appear to be rare 
in the Icy Sea between Greenland, Spitzbergen, and the North 
Cape ; that is to say, precisely that part of the Arctic ocean 
which the expedition will traverse, if it repair to Spitzbergen ; 
and, it may be added, the animal is stranded at times on the 
coasts of these different countries. The expedition will, doubt- 
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less, neglect nothing to procure so precious an animal, and thus 
fill one of the most- to-be-regretted gaps in European museums. 
But if our zoologists cannot succeed in this, we recommend 
them to collect, principally from the fishermen they may find at 
Spitzbergen, the fullest and most precise information on the 
manners of this cetacea, especially on the combats in which it 
is said to engage with the whale, its kind of food, the size of 
the oldest males, that of the females and young, the maximum 
length which their tusks attain to, their condition in the fe- 
male and young, the degree of rarity of the species with two 
tusks, and finally, the different disposition of the single tusk in 
the ordinary individuals. 

2d, Whales, cachalots, and, in general, all the cetacea of the 
Arctic seas. In want of the skin of an adult or semi-adult 
whale, that of a young subject will be a very valuable acqui- 
sition. The possession of the various viscera, the genital or-, 
gans, the organs of the senses, the characteristic parts of the 
skeleton, is equally desirable. If, as may easily happen by fall- 
ing in with a whale-ship, the zoologists of the expedition can 
procure some parts already cut up and mangled of a very large 
whale, they may, even in such a case, be^ useful to science, by 
bringing away specimens of the great nerves and principal ves- 
sels, selected to suit their convenience. Finally, such is the 
imperfect state of our knowledge regarding all these gigantic 
inhabitants of the Polar Seas, that correct drawings and mea- 
surements will constitute a very important addition to the do- 
cuments which science now possesses. Of these, the zoologists 
of the expedition will find a clear and faithful resume in the 
recent work of our fellow-member M. Frederick Cuvier on the 
Cetacea. 

The sea-horse, almost as rare as the narwhal, and 
scarcely better known. Some authors have hinted at the ex- 
istence of two species, depending on the form of the tusks be- 
ing sometimes more compressed, at other times more approach- 
ing to a conical form. These are probably only two varieties, 
but their definite distinction would not be, on that account, a 
less service to mammalogy.* 

* On this subject see vol. i. p. 131, &c. of Memoirs of the "Wernerian Na- 
tural History Society.— Edit. 
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4M, Lastly, the seals of the north, of which it is desirable 
that a series could be obtained, on account of the numerous va- 
rieties of age and sex presented by the greater part of the spe- 
cies ; whence the extreme difficulty of determining the latter. 
Here again, M. Nilsson can render most valuable service, his 
assiduous researches regarding the carnivorous amphibia hav- 
ing enabled him to acquire, with a precision seldom attained, 
an acquaintance with the different species which inhabit the 
coasts of the Scandinavian peninsula. 

After these large species of mammifera, the zoological in- 
terest of which exceeds that of all others, we particularly re- 
commend that attention be paid to the land bears of the north, 
by reason of the doubts which some authors have conceived 
respecting the specific unity of the races which Linnaeus com- 
prehended under the name of Ursm Arctos ; the lynxes of the 
north ; the bats, and particularly the Plecotus cornutus of Jut- 
land ; the various genera of insectivora and gnawers, more 
especially the Pteromys of Europe ; the squirrels, and the 
compagnols, among which there can be little doubt new spe- 
cies will be found which it will be very interesting to compare 
with their analogues of the north of Russia, so admirably de- 
scribed by Pallas ; the Lapland owl in its different ages ; the 
most northern species of the passeres, and all the gallinaceee ; 
the serpents and batracians of the north, among which species 
have been noticed which should be peculiar to Scandinavia ; 
finally, the fishes of the lakes and of the rivers which flow 
into the Icy Ocean and the White Sea. Among the lower 
classes of the animal kingdom, all of which will present to the 
expedition, in their most northern representatives, objects of 
very great interest, we may particularly indicate the lithodes 
and other Crustacea of the Arctic Seas, the terrestrial and 
fresh-water mollusca, and the limited number of lepidoptera 
which adorn the almost nightless summer of Lapland. Lastly, 
it will be very useful to make observations on the minute phos- 
phorescent animals in the northern seas which the expedition 
must traverse, with a view to complete those which have been 
so often made, and even in recent times, by the zoologists of 
the Bonite, in seas so different by their geographical situation 
and temperature. 
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§ III. We cannot too strongly urge the zoologists of the 
expedition to determine, as exactly as possible, the geographi- 
cal distribution of the various species, whether of the Euro- 
pean or the Arctic Fauna. By completing, in this important 
point of view, their own observations by information acquired 
from other zoologists, and also from the hunters of the country, 
they will bring together materials of the utmost value, for deter- 
mining the limits where our European species cease to occur, 
and where the Arctic species begin to appear. This question, 
no doubt, is not susceptible of a simple and general solution, — 
the European Fauna not being suddenly displaced, to give way 
to an Arctic one. It is partial solutions only that can be sought ; 
and so difficult is the subject, that even these we cannot ex- 
N cept in a certain number of instances, notwithstanding the 
confidence we place iu the zeal of the zoologists of the expe- 
dition, and the readiness with which M. Nilsson and his fel- 
low countrymen will second their efforts. But the examples for 
which we shall be indebted to them, however few in number, 
cannot fail to be of real interest to science, if they are well 
selected : that is to say, if they relate to well-determined spe- 
cies, about which no uncertainty can arise. It appears to us, 
that one of the means of attaining this object is, to fix on spe- 
cies the knowledge of which is not confined to persons learned 
in zoology alone, but which, on the contrary, have attracted 
general attention by some circumstances in their organization 
or habits. By this means the number of persons who may be 
consulted with advantage, will become much more consider- 
able. In regard to species of small size, and no way remark- 
able for their internal characters or manners, zoologists alone 
can give information ; huntsmen, on the contrary (and the 
chase as every one knows is the principal occupation of a consi- 
derable portion of the inhabitants of Scandinavia), may be con- 
sulted safely and profitably, whon the point is to determine, • 
for example, how far the common fox, hare, or French mus- 
tela, advance northwards ; or how far southwards the isatis, 
changeable hare, and the zibeline extend. That the first suc- 
ceed immediately to the second, — that they are separated from 
eh other by a greater or less interval, — or, finally, that they 
exist in some places, and so to speak, meet each other on 
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the limits of their geographical distribution ; the result, wliut- 
ever it maybe, of the researches we have here indicated, must 
be registered with care, and cannot fail to lead to consequen- 
ces of very great interest. 

Finally, we invite the zoologists of the expedition to search 
for the analogies which may exist between the Fauna of the 
elevated parts of the Scandinavian Alps, and that of the low 
regions, more removed towards the north, which traverse the 
same isothermal line. Such relations have already been no- 
ticed by various authors in different regions, among others by 
M. Latreille in relation to Sweden itself as compared with our 
Alps and Pyrenees ; and they are of so great interest, that we 
ought to endeavour, by similar observations in other places, 
to confirm them and generalize them more and more. 

Additional Notes to the Zoological part of the Instruction* 

given by the Academy. 

Some of these notes arc designed to complete, others to illustrate in va- 
rious points, the zoological instructions which have just been read. I at 
first drew them up, not for the press, but the personal use of the zoolo- 
gists of the expedition, to whom they were given in manuscript. While 
placing them here, jxt the request of M. Oaimard, I must premise, that 
they have not been submitted either to the commission nominated by the 
Academy, nor to the Academy itself. They therefore appear in this place 
solely on the personal responsibility of the reporter. 

Notb A. — On the Varieties of Locality. 

Being obliged to confine myself to narrow limits in my report, I could 
not insist so much as I desired on varieties of locality, and on the im- 
portance of studying them profoundly at the present time. The follow- 
ing extract from the Introduction to the Zoological part of the great work 
on the Morea, will supply what I Was unable to state formerly. The 
question, in fact, presents itself in exactly the same light when we com- 
pare Greece with France, and France with Scandinavia, insomuch that the 
passage about to be quoted, although written about the animals of Greece, 
is applicable in every respect to those of the southern and middle regions 
of the Scandinavian peninsula. 

tf Since natural history, enriched by the discoveries of numerous tra- 
vellers, embraces at once in its immense field, the beings of all the coun- 
tries of the globe, naturalists, for a long time accustomed to the inspec- 
tion of the animals and plants of their own countries, have made distant 
regions the habitual subjects of their most profound study. New Hol- 
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land and Madagascar, two countries in which nature is beautiful and va- 
ried, as in our own climates, but so different, that one would suppose it 
animated by another sun ; South America, which has been truly called a 
New World ; Africa, the vast country of monsters, as it was termed by 
the ancients ; finallj*, India, an inexhaustible region to the naturalist, 
where the creations of all the other parts of the globe seem represented, 
by some beings dispersed, and as it were, lost in the midst of a creation 
altogether peculiar ; such are the parts of the globe whose natural riches, 
explored for many years, are now, and will no doubt continue to be, the 
principal objects of the efforts and researches of travellers. 

" The knowledge of the animated beings, or, to confine myself to the 
subject of my more especial researches, the knowledge of the animals of 
these countries, is found to be fruitful in curious, singular, and unexpect- 
ed results. The zoologist is delighted with the study of those beings, in 
which each organ, each function, each habit, is in contrast with the or- 
gans, functions and habits of the animals of our own Europe. The pro- 
gress of his observation conducts him, at each step, over a new land, 
and, by disclosing to him a multitude of unknown facts, imparts to him 
that pleasure, so highly relished by an instructed mind, which arises from 
the discovery and contemplation of new objects ; a pleasure to which even 
the most ignorant are not insensible, urged onwards unconsciously by one 
of the noblest instincts, — the innate desire of seeing and knowing. 

" The comparative observation of the animals of different parts of 
Europe cannot present us with similar attractions. Must it follow, then, 
that the study of these must be without interest ? Can they not lead us 
to some results of advantage to science ? Are the facts most striking for 
their novelty, necessarily the most fertile in instruction ? We think not ; 
and perhaps the following considerations will free this opinion from the 
paradoxical character which it seems at first sight to present. 

" Undoubtedly, if zoology had no other aim than the drawing up of a 
catalogue of the innumerable animals which replenish the surface of the 
globe — the further enrichment of a catalogue already immense ; in other 
words, if the discovery of new species were the only kind of progress re- 
quired by science, the comparison of beings belonging to regions separat- 
ed by enormous distances, or by important differences of temperature or 
climate, would alone deserve to become the subject of our labours, since 
it alone could present us with organic diversities rendered evident by de- 
cided and remarkable characters. But does zoology deserve the name of 
science, if it continue purely descriptive and unphilosophical, and lead to 
no other results than such as flow from labours of that kind ? And if it be 
of importance to it to enumerate animal species with exactness, and care- 
fully to note the differences which distinguish them, are not the origin 
and formation of species, the nature and causes of their differences, like- 
wise questions of real, nay, of immense interest ? Now, it is evident that 
it is, above all other things, the comparison of beings in countries but 
little removed, and differing little from each other, that can throw light 
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on these questions, complicated and difficult, it is true, but still accessible 
to our reason and observation. There, differences of a less decided kind 
arc established, under the action of real and active, but less powerful, 
causes of diversity ; there, the influence of local circumstances is often 
shewn in a very evident manner, which, leaving all the essential condi- 
tions of the common ground-work untouched, still make it undergo a 
slight alteration. In other words* it is there that types differing slightly 
from each other are established, which all zoologists designate by the 
name of local varieties ; thus unanimously recognising in application, 
and, if I make use of the expression, in practice, that powerful modifica- 
tion of exterior agents, whicli so great a number of them deny more or 
less completely in their theories. These varieties of locality, tending to 
establish the passage of one species into another, have hitherto been 
scarcely any thing else, in natural history, than a subject of serious diffi- 
culties and continual doubts ; and such will continue Jo be the case as 
long as the distinction of beings, and the precise knowledge of differen- 
ces, shall be the principal and almost the only objects which zoologists 
propose to themselves. Now, on the contrary, when the progress of 
science has reached such a point (and we may certainly say that we have 
almost reached it), that there will not only be a desire to note, but also 
to appreciate differences, not only to classify species, but to explain their 
formation, the study of local varieties, those demi-species, as they may be 
called, will become one of the favourite subjects of investigation with 
zoologists, since it will be one of the most fruitful in definite results, re- 
sults which will have an immediate application to natural philosophy. 

" Another kind of interest also attaches itself, in some particular cases, 
to the comparative study of beings belonging to regions not widely sepa- 
rated. Certain countries, placed between two zones very different in 
climate, and intermediate to each other by their physical conditions, 
such as situation, ought, according to the particular circumstances of 
their topographical disposition, to present us with a distinct passage be - 
tween two orders of things, or, according to an expression already admit- 
ted into science, and previously employed in this article, between two 
different creations. These are truly what may be called, to borrow an 
expression from another branch of natural history which best conveys the 
idea, transition countries ; and if the whole of their productions, deprived 
of a striking and well marked special character, but, on the contrary, shar- 
ing at the same time the conditions of neighbouring regions, do not call 
the attention by the appearance of its contrasts, to those natural opposi- 
tions which speak so loudly to the imagination, the study may at least 
reveal to the observer a multitude of those secret relations, concealed 
analogies, and fruitful inductions, which contemplative minds delight to 
discover under the thick veil which conceals them from the vulgar eye." 
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Note B. — On the Beaver. 

The beaver of Europe lias been considered by some authors as a differ- 
ent species from tbc American beaver ; according to others, it is a mere 
variety of the Castor fiber, which is thus scattered over the cold and tem- 
perate parts of the two continents ; according to others again, and M. 
Cnvier is among this number, the question is a doubtful one. The pos- 
session of the beavers of the north of Europe, in particular, of Scandinavia 
and Russia, and their comparison with those of France and Germany, and 
at the same time with those of America, can alone furnish the means of 
solving these doubts. 

The young, even those of France and the United States, are still un- 
known to us. We are equally in want of precise information regarding 
the changes of the fur at different seasons. Lastly, I recommend to the 
attention of zoologists of the expedition the white beavers, which are saict 
to be almost common in Lapland. Do they continue so at all seasons ? 
Or, rather, do a greater or less number of individuals become white in 
winter ? 

But, of all the questions that attach to the natural history of the beaver, 
undoubtedly the most interesting is that referring to its manners, about 
which much remains to be learned, notwithstanding all that has been al- 
ready collected on the subject. It is now known to every one, that the 
beaver docs not construct a habitation in every country where it occurs ; 
but we are not equally well acquainted with all the differences of its man- 
ners, according to the countries. In certain localities, for example, on 
the banks of the Rhone, Gardon, Danube, Rhine, Wescr, Lena and 
Yenisei, it lives solitarily in burrows of a very simple construction, and 
its industry seems scarcely to surpass that of our water-rat. In other 
places, and even at times in the same place, particularly on the Lena and 
Yenisei, it assembles in family groups, or even associates in numerous 
tribes, then forming what is sometimes called a community of beavers. Its 
burrows are then more extensive, complicated, and more skilfully con- 
structed. Lastly, in North America, united in communities, it forms not 
only burrows, but, as every one knows, little huts constructed with infi- 
nite art, often protected by immense mounds, to which no other gnawer 
(with the exception of the Ondatra) presents any thing comparable. 

Does the beaver of Norway, and that of Lapland, live solitary, in fami- 
lies, or in communities ? What degree of industry do they shew in tho 
construction of their habitations ? The incomplete information we now 
have seems to shew, that the beavers of the north live in many places in 
communities, and display much art in forming their burrows on the banks 
of rivers ; but we know not if communities exist equally in Norway and 
Lapland ; how many individuals they usually contain ; in what places 
the solitary beavers, or those which assemble in families only, reside ; 
what variations their burrows present in form, dimensions, and disposi- 
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lion ; lastly, whether, in any locality, even in the north of Scandinavia, 
any thing can be observed to indicate at least a tendency to the construc- 
tion of huts. 

The solution of all these questions will be attended with great interest, 
for they are not only curious in themselves, but connected with many 
other questions, some of which are of high philosophical importance. 

It has been long since asked why the American beavers are builders, 
and those of Europe burrowers ? Two replies have been given, and both 
of them are found to be false. The attentive examination of facts has 
overturned what at first appeared plausible in both. 

Thus a very simple, and to appearance, very satisfactory explanation, 
has been deduced from the specific difference of the American and Euro- 
pean beavers. Each species has its distinct manners, as well as its pro- 
per organic characters. In this light, the genus Castor would only exhibit 
between the two species differences analogous, although more decided 
and remarkable, to those which we are accustomed to meet with between 
different species of the same genus. But, in reality, it is not so. With- 
out the necessity of reminding the reader how doubtful the specific dif- 
ference of the American and European is, facts exist which effectually 
destroy this explanation. The beavers of America are not all builders. 
Those of Louisiana confine themselves, like our own, to digging bur- 
rows, and, for the most part, do not live in communities. On the other 
hand, an extremely curious observation, made by my father in the 
menagery of the Museum of Natural History,* proves that our European 
beavers themselves become builders, when circumstances put them to the 
necessity of preparing a shelter ; and that, when placed in a situation 
where they cannot dig, they dispose their materials, although very imper- 
fectly, into a building. The hypothesis, then, of a fundamental diversity 
of instincts in correspondence with the specific difference of American 
and European beavers, falls to the ground before two facts, equally con- 
clusive — the existence of burrowing beavers in America, and the demon- 
strated possibility that the European beavers would form, in certain cases, 
buildings of a more or less complicated kind. 

Another hypothesis, much more generally admitted, is that which attri- 
butes the simplicity of the beavers' works in Europe to their being so 
closely in the neighbourhood of man, and the numerous causes of disturb- 
ance to them arising from that circumstance. According to this view, the 
beaver would naturally be a builder. He would in former times live 
everywhere in large communities, and in every place employ his indus- 
try in constructing houses similar to those now found in North America. 
The multiplication of man ajone, the unceasing extension of his dominion 
over the surface of the globe, would alone have obliged the beaver to 
diminish his works more and more, and finally to take refuge in simple 



* See Memoire* du Museum, tome xii. page 232. 
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burrows, where he lives solitarily, or at most in families. This rather in- 
genious explanation may in part be true ; but, unquestionably, it is not 
all the truth. It is not only in places frequented by man, but likewise in 
regions which he scarcely ever visits, that scattered and burrowing bea- 
vers occur. The virgin forests of Louisiana present us with examples, so 
much the more worthy of notice, from it being impossible to ascribe to 
any specific difference this remarkable discrepancy in the manners and 
habits of the beavers of Louisiana and those of Canada. 

M. Desmoulins^, to whom we are indebted for having already directed 
attention to the last-mentioned fact, mentions another, which it is of con- 
sequence to notice in this place. It is that the Ondatra, so well named 
by some of the people of North America, the beavers younger brother, 
builds a habitation, like it, in cold regions, and like it also, becomes a 
burrower in temperate regions. Climate, then, seems here to exercise a 
marked influence, and if it does not act alone, it must at least be placed 
side by side with the influence produced by the vicinity of man. 

It is in this point of view that exact notions respecting the beavers of 
Norway and Lapland, appear to me to be of such great interest to science. 
By using every effort to obtain them, the gentlemen of the expedition will 
not merely enrich the history of the most remarkable genus in the entire 
order of gnawers with new facts, but they will contribute to prepare the 
way for the solution of one of the highest questions in philosophical zoo- 
logy, the influence of climate and of external circumstances in general on 
the manners of animals. 

Note C. — On the Changes of Fur or Plumage according to the seasons. 

■ 

I have not here pointed out particularly to the attention of the zoolo- 
gists of the commission, the species which become white or of a lighter 
colour in the winter. Many observations have already been made on 
them by travellers, and I have myself been able to follow the remarkable 
changes of colour in the Isatis which M. Gaimard sent from Iceland to 
the menagery of the Museum of Natural History. Here, however, as in 
every department of zoology, whatr remains to be done is much greater 
than what has been already accomplished. 

I shall point out a few subjects for investigation on this head. 

1st, To draw up an exact list of all the species which become perfectly 
white in winter, and of those which only assume (as appears to be the 
case with squirrels) lighter tints. 

2rf, To determine, by exact information, whether there be individuals 
which remain white all the year, and others, on the contrary, which pre- 
serve the deep-coloured fur or plumage during the winter. 

2d, To investigate in what order, and in what manner, one colour is 
substituted for another ; and, in particular, whether it be true that the 
change of colour takes place in many species without change of feathers 
or hair, a circumstance which would be contrary to my own observations 
on the Isatis, but which is admitted as certainly occurring in many nor- 
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thern countries, particularly in Terra-nova, according to our illustrious 
colleague M. Larrey,* 

4/A, To determine, and, if possible, preserve by good coloured drawings, 
all tbe modifications wbich take place in tbe colour of the skin, parti- 
cularly its naked parts, in the 'eyes, beak, &c. at the time when the 
change in the colour of the feathers or hairs occurs ; to examine if the 
interior membranes, for example, the mucous membranes of the mouth, 
do not change their colour at the same time as the external skin. 

5th, Lastly, to determine whether any changes of colour, according to 
the seasons, more or less marked, occur in any other instances than in 
animals covered with feathers or hair. 

Note D. — On the Suspension of Life in Batracians from the effects of cold. 

However imperfect may be the experiments which I made on this sub- 
ject, it may not be useless to give a short account of them in this place ; 
they will at least furnish some useful hints to the zoologists of the expe- 
dition, if they find themselves placed, as I hope they shall, in favourable 
circumstances for the successful study of a subject upon which I was the 
first to enter. 

These experiments were made in the winter of 1828-29 on three spe- 
cies, the common frog, common toad, and the calamite toad. They 
did not succeed on the former of these species, for reasons which it 
is unnecessary to mention here, but of which it is enough to say, that 
they are no way opposed to the success of the experiments which may 
be attempted hereafter. In the case of the toads, including both species, 
I established the facts which may be thus shortly stated. 

Toads may be congealed, without losing life, so far that the spaces be- 
tween the muscles become filled with small pieces of ice, and all, or nearly 
all, the functions suspended. Their restoration, however, is possible, 
provided the rising of the temperature be properly graduated ; they may 
even be completely restored and recover all their wonted agility in eight 
or ten minutes. 

In their frozen state, the toads on which I experimented gave no signs 
of life ; their body was hard, rigid, and absolutely like a piece of a frozen 
carcass. It was impossible to make their limbs perform the least move- 
ment; the smallest effort would break them; the soft parts were so 
hardened as to be as brittle as bone, and when broken not a drop of 
blood flowed. 

The toads on which I made these observations, were placed by me, in 
the beginning of winter, in a box filled to a certain height with earth. The 
calamites almost immediately buried themselves in the earth, the com- 
mon toads did so only when the cold became intense. It was in the 
holes thus dug by themselves that the freezing of them was effected. 



* See his Memoires de Chirurgie Militaire et Campngnes, torn. i. pp. 31 
and 32. 
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Their return to life, truly surprizing by its rapidity, was brought about, 
in my experiments, by immersion in water slightly heated. Almost at 
the moment when the particles of Ice were melted, the limbs and skin 
recovered their flexibility, and I saw the animals begin to move ; at the 
same instant their eyes, hitherto very much sunk, suddenly became pro- 
minent, and in a short time, about ten or even eight minutes, they seemed 
perfectly restored. 

The toads which I caused to freeze too rapidly, whether in water or 
air, never came again to life ; at the most they made a few faint move- 
ments, soon followed by death.* v 



Imtructions in Zoology and Animal Physiology, for the British 

Antarctic Expedition, f 

1. Marine Invertebrata. — The animals which it is desirable 
to preserve, and which may at first present themselves to the 
notice of the naturalist in the present expedition, are the 
floating marine Mollusca and Crustacea, and those which in- 
habit the Sargazzo or Gulf-weed. 

With respect to the Mollusca, all the species of the Cepha- 
lopoda or Cuttle-fish tribe, and all the Pteropoda or lower or- 
ganized floating Mollusca, should be preserved. If taken 
alive they should be allowed to die gradually in sea-water, by 
which means they commonly remain in a relaxed state, and 
display more of their natural outward form. When dead they 
should be soaked for a short time in fresh water, and then 
put into spirit ; or, if transparent, in the saline solution,} to 
prevent decomposition, which otherwise rapidly takes place. 
To each specimen should be attached a number, stamped on 
sheet tin, corresponding to the entry-number in the Catalogue, 
in which should be noticed the kind of locomotion, or other 
vital phenomena, and the colour of the living animal, the 
latter being speedily altered or lost in the preserving liquor. 
The larger Crustacea will be liable to become putrid in spirit, 

* Voyage en Islande et au Groenland, par M. P. Gaimaixl. U i. pp. 349, &c. 
t Prepared by the President and Council of the Royal Society. 
X Common suit, . . 1 part. 
Alum, - " . . . 2 parts. 
Boiling water, . . 10 part?. 
Filter the solution when cold. • 
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unless the soft mass, which fills a large portion of the body, 
consisting of the liver, &c. be removed. Each specimen of 
this class, excepting the very' minute ones, which will be best 
preserved in small phials or glass tubes, should be wrapt in a 
piece of very soft, thin linen or cotton cloth, to prevent the 
legs from being intermixed or lost, as they are very likely to 
fall off after having been a short time in spirit. 

A very important object of investigation is the development 
of the Crustacea, from the earliest period at which they can 
be observed to the perfect state. They may be readily exa- 
mined before they leave the egg, by opening the egg under a 
single microscope. Drawings of these changes are very de- 
sirable, and when practicable the eggs and young ones in dif- 
ferent stages should be preserved in spirit in short glass 
tubes. The smaller oceanic Crustacea offer a prolific and 
hitherto unexplored field of investigation. 

Among the floating Mollusca likely to be met with in the 
tropical latitudes is the Spirula, a small Cephalopod with a 
chambered shell. An entire specimen of this rare mollusk is 
a great desideratum ; and if it should be captured alive, its 
movements should be watched in a vessel of sea-water, with 
reference more especially to the power of rising and sinking 
at will, and the position of the shell during those actions*. 
The chambered part of the shell should be opened under wa- 
ter, in order to determine if it contain a gas ; the nature of 
this gas should likewise, if possible, be ascertained. As a 
part of the shell of the Spirula projects externally at the pos- 
terior part of the animal, this part should be laid open in the 
living Spirula, in order to ascertain how far such mutilation 
would affect its power of rising or sinking in the water. In 
the event of a living pearly Nautilus (Nautilus Pompilius) 
being captured, the same observations and experiments should 
be made on that species, in which they would be attended 
with more precision and facility, as the species is much larger 
than the Spirula, and its shell externaL The towing net 
should be kept overboard at all practicable periods, and drawn 
up and examined at stated intervals, as some of the rarest ma- 
rine animals have been taken by thus sweeping the surface of 
the sea. 
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A sketch or drawing of molluscous and radiate animals, of 
which the form and colour are liable to be materially altered 
by death, or when put in spirit, will aid materially in render- 
ing the description of the species useful and intelligible. The 
Echinodermata should be soaked in fresh water previously to 
their being put into spirit. Care must be taken not to crowd 
too many soft-bodied invertebrata in the same bottle, and to 
change the spirit or preserving liquor at least once, if not 
oftener. 

2. Fishes. — The mode and speed of swimming, living colour, 
temperature, and any other peculiarity, should be noticed be- 
fore placing the specimen in spirit. 

In very large specimens of the Shark or Ray kind, a section 
of the jaws, with a part of the vertebral column, should al- 
ways be preserved as wet preparations, and the remainder of 
the iaws and vertebral column in a dry state. The eyes, eye- 
lids, and part of the surrounding skin, should be preserved in 
the saline solution. In less bulky specimens, the entire head 
should be taken off by dividing the fish below the heart across 
the upper part of the liver, by which means the mouths of the 
oviducts, if it be a female, the heart, gills, and head are all 
preserved together. 

The tail of a shark may be taken off a little below the anus, 
and the trunk alone preserved for examination. If the trunk 
be too large, it should be cut through above the pelvis, and 
the parts contained in the hinder portion, as the claspers of 
the male, should be preserved in spirit. If the specimen be 
a female, separate the two oviducts through their whole length, 
where they run along the abdomen, on each side of the spine, 
but keep them attached to the cloaca and its surrounding 
parts. 

If with young or eggs, take the whole out in the same way 
without opening the oviducts. 

The heads of all fishes should be preserved, when specimens 
are too large to be preserved entire. 

All external parasites, and those which infest the gills of 
fishes, should be preserved. The alimentary canal should, in 
all cases, be examined for the presence of entozoa, which, if 
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adherent to the coats of the intestine, should be preserved 
with the part to which they are attached. One of the most 
interesting fishes of the Southern Seas is the Port Jackson 
Shark (Cestracion Philippi). Moderate-sized specimens of 
this species should be preserved entire ; and the head, verte- 
bra?, with the dorsal spines, viscera, and especially the im- 
pregnated oviduct, should be preserved. The Southern Chi- 
maera (Callorhynchus antarcticus) merits also the special at- 
tention of the naturalist, and the same specimens of this spe- 
cies should be preserved as of the Cestracion. 

3. Reptiles* — Specimens of turtle should be carefully exa- 
mined for parasitic animals ; a curious Barnacle (Chelonoiba) 
and a Leech (Hirudo branchiata) are occasionally found ad- 
hering to these marine Reptilia. In the event of the ex- 
pedition touching at the Galapagos Islands, specimens of Am- 
blyrhynchus, a lizard of marine habits, should be secured, and 
the particular locality of the capture noted. 

4. Birds. — The Chionis or Sheath-bill of the Falkland 
Islands and Cape Horn. 

The Great Penguin (Aptenodytes). 

The Penguin of the Isle San Lorenzo. 

Of these rare and desirable birds, besides the prepared 
skins, the entire body should be preserved in spirits for ana- 
tomical purposes. The young of the Great Penguin, and the 
eggs at different stages of incubation, should likewise be simi- 
larly preserved. 

5. Mammalia. — The skulls, skeletons, and viscera of a spe- 
cimen of each species of the Cetacea of the Southern Ocean 
are worthy of being preserved. With respect to the Sperm 
Whale, an entire foetus, or, if of large size, the brain, eyes, 
pharynx, larynx, and blowholes, and the viscera ; a part of 
the impregnated uterus ; the ovaria and a portion of the mem- 
brane of the fcetus ; are all parts worthy of preservation. The 
same observations apply to the great Elephant Seals (Phoca 
Cystophora) (proboscidea) ; of which the skull and skeleton of 
both male and female are very desirable. 
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The skulls or skeletons of all the species of the Southern 
Seals should be preserved, the sex being noted. 

6. In particular Regions* — In Australia or Van Diemen's 
Land the following species are more especially worthy of at- 
tention. 

Thylacinus Harrisii, Hyaena of the colonist. 

Of this species the skeletons of the male and female, de- 
tached skulls, an entire specimen in the saline solution for 
dissection, the viscera, and more especially the impregnated 
uterus, and a young specimen for the changes in dentition, 
are particularly desirable ; such specimens not having been as 
yet transmitted to the museums of this country or on the Con- 
tinent. 

The skeletons, skulls, and female organs of every marsupial 
quadruped, and of the Ornithorhynchus and Echidna (or Por- 
cupine of the colonist) should be preserved. 

The smaller Mammalia of Australia, whether marsupial or 
rodent, should be preserved in spirit, and particular notice 
taken of their locality and habits. 

Among the Birds of Australia the Lyre Pheasant (Menu- 
ra) woidd be an interesting subject for anatomical investiga- 
tion. . Of this species are wanting the skeletons of a male and 
female, and of the young bird ; and the entire body of both 
sexes in spirit, or the saline solution. The same with respect 
to the large-billed Cuckoo (Scythrops), and Sea-Partridge 
(Glareola). 

In New Zealand, similar preparations should be obtained 
of the Megapodius, and of the Apteryx Australis. 

With regard to birds, it may be observed, that if spirit be 
injected down the windpipe, it will pass through almost the 
whole body by means of the air-cells. In the case of a qua- 
druped preserved in spirit, or in the saline solution, it is pro- 
per to inject the preserving liquor into the abdominal cavity 
and intestinal canal. 
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Meteorological Observations made at the Imperial Academy of 
Sciences of St Petersburg, from 1822 to 1835, ami calcu- 
lated by M. A. T. Kupffer.* 

The meteorological observations which M. Kupffer has just 
calculated and published, were made by M . Wisniewsky. They 
are not the first which have been made at St Petersburg. 
Some go so far back as 1726 ; but they were printed with few 
details in the Memoirs of the Academy. Nevertheless, M. 
Kupffer, after having collected them into several tables, an- 
nounces that he will compare them with those recently exe- 
cuted, in order to deduce from this comparison certain con- 
clusions concerning the changes which, it is said, have for 
some time been observed in the climate of St Petersburg. 

From the numerous results which the volume just published 
by M. Kupffer contains, we have selected some, which ap- 
peared to us of great interest, whether considered in their own 
nature, or on account of the geographical position of the place 
where they were obtained. But before placing them before 
our readers, we shall mention some preliminary observations 
of M. Kupffer concerning meteorology, as remarkable for their 
justness, as they are instructive for the summary which they 
present of the labours undertaken at St Petersburg on this 
subject. 

" Meteorology is the natural philosophy of the people of the 
world ; it observes nature in general, and such as she presents 
herself of her own accord, and requires no great extent of ac- 
quirements, either in the knowledge or management of in- 
struments ; it employs no skilfully combined artifice to sur- 
prise the secret of nature. It is for this reason also, that it is 
one of the most anciently cultivated sciences. We have a 
work of Aristotle on Meteorology ; and in Egypt, the study of 
the succession of the seasons, and the rise of the Nile, a true 
meteorological phenomenon, ascends to the highest antiquity ; 
the origin of meteorology and that of astronomy are mixed 
up together in all the monumental and traditional history of 
early states. 

* Biblioth. Univ. de Geneve, No. 41. (May), published 29th June 1839, 
pp. 176, &c. 
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" Meteorology, sharing with astronomy the advantage of a 
high antiquity, has not, in like manner, shared its fate. As- 
tromony presents to us a concatenation of periodical pheno- 
mena, and every century added to the observations, adds at 
the same time to the accuracy of the results ; but meteorology, 
which embraces so many disjoined phenomena, in which no 
secular period has yet been observed, gains nothing by as- 
cending to the times of its origin ; on the contrary, it only en- 
counters, in the history of its infancy, superstitions, and a pro- 
found ignorance of the laws of nature. In early times, the 
imagination of man, separating all physical explanation from 
observed phenomena, and misunderstanding entirely the na- 
tural relation of causes and effects, supposed a free will, a 
Deity, wherever immutable laws were afterwards discovered. 
At a subsequent epoch, the study of meteorological phenomena, 
abandoned to sailors and shepherds, only produced gloomy 
superstitions, conformable to the spirit of the age which made 
the genius of evil preside over all worldly things. And at pre- 
sent, how many false and unfounded ideas are those which 
are believed even in the most enlightened class of society ! 
how absurdly people often talk about good and bad weather, 
about the influence of the moon in meteorological phenomena, 
and about the predictions of the barometer ! 

" This long infancy of meteorology, — this slow develop- 
ment of a science which occupies so many, and the study of 
which supposes so few means, is owing to many causes. The 
origin of meteorology goes back, as we have seen, to a remote 
epoch, when men did not yet possess the means necessary to 
resolve, by exact observations, such complicated and difficult 
questions ; they pronounced the name of meteorology as a 
distinct science, without being able to constitute it as such. 
In ancient times, they did not know the art of making expe- 
riments, that is, of producing on a small scale, and of ap- 
proximating, so to speak, by the observer, the great pheno- 
mena of nature, — of isolating them, — of stripping them of all 
that is accidental, and which complicates the question, with- 
out belonging essentially to it. It is only in the eighteenth 
century that men have begun to discover, by multiplied and 
skilfully combined experiments, certain laws, — certain agents, 
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which perform an important part in meteorological pheno- 
mena ; and ever since, these new discoveries have been made 
subservient to explain these phenomena. What progress, for 
example, could the theory of the electricity of the clouds 
have made, if we had been always obliged to observe these 
phenomena on the great scale, such as nature presents them 
to us, striking the observer with amazement rather than with 
curiosity, crushing, so to speak, his attention, by the impe- 
tuosity of their shock ? It was by rubbing, at first, a small 
bit of amber, and afterwards a plate of glass, against a piece 
of cloth ; it was by causing the electricity developed by this 
friction, to act on light pith balls, that we discovered the 
identity of the electricity of our machines with the matter 
which charges the stormy clouds, and which darts from them 
in flashes to destroy all it encounters ; and ever since, all the 
circumstances which accompany these terrible phenomena 
have been studied without danger, by exhibiting them on a 
small scale in our laboratories. 

" But there is still another cause which has retarded the 
developement of meteorology, while astronomy, starting from 
the same point, has followed a more secure and rapid route. 
Astronomy is occupied with phenomena, which present, at 
first sight, great regularity and remarkable simplicity ; greater 
complication only manifests itself after a long course of obser- 
vations, and the employment of more perfect instruments. It 
is thus that astronomy has passed from the simple to the com- 
plicated, and that the human mind, allured by the hope of 
easy discoveries, has engaged with ardour in a path, the dif- 
ficulties of which . only shewed themselves in proportion as the 
investigation advanced, and whose obstacles, although conti- 
nually increasing, always kept the same relation to the strength 
acquired. In meteorology, precisely the contrary has taken 
place ; meteorological phenomena present, at the first sight, 
extreme complication and irregularity ; and it is only by the 
force of observation, and the employment of exact instruments, 
that we have at last arrived, after many fruitless attempts, at 
the discovery of certain general laws. 

" The neglect into which meteorology had for a long time 
fallen, recommends it particularly to academies and learned 
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societies. The isolated philosopher will always choose as the 
object of his labours researches whose result is not too re- 
mote. He wishes to finish himself what he has commenced, 
and to gather the glory of the discoveries which his labours 
have prepared. Now, the results which meteorological obser- 
vations can furnish to science are only to be obtained after 
much delay ; and farther, these results are not numerous. 
Years of careful observations, observations which demand the 
attention and assiduity of every day, only offer as results cer- 
tain means, which, referring merely to a single point of the 
earth's surface, are lost in the number of results obtained else- 
where. Such assiduity in labour, such self-denial, demand 
greater efforts than an isolated life can offer ; the division of 
labour alone can guarantee the success of such an enterprise. 
It is only the active emulation which is established.so quickly 
by the community of labour, and the deep conviction that no- 
thing one does shall be lost, that can support the interest of 
so painful an occupation. Meteorology does not possess, like 
astronomy, establishments specially destined to extend its do- 
main, and to furnish, without interruption, regular observa- 
tions : this science has not yet, notwithstanding its importance, 
attracted the attention of Government to such a degree as to 
become an object of its particular care, and to call forth con- 
siderable sacrifices in its behalf. Poor and forsaken, it flees 
entirely for refuge to the fostering care of learned societies. 

" The Academy of Sciences of St Petersburg is one of 
those where meteorology has been cultivated for many years 
with the greatest care. The meteorological observations of 
St Petersburg reach back to the year 1726. The first which 
were made in this capital are not, indeed, so complete and 
exact as those of the present day ; at that epoch, meteorology- 
was yet in its infancy. The register of the observations since 
the year 1726 has preserved the maxima and minima of the 
barometrical heights of each month, the number of days of rain 
and snow, and the dates of floods and aurora boreales which 
happened each year. Since 1744, the minima and maxima of 
the temperature of each month are noted, expressed in degrees 
■>f Delisle's thermometer. Since 1769, the barometrical height 
' every day is marked, and the means of these observations 
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for each month are given. Since 1781, the thermometer has 
been observed morning and afternoon of each day, at what 
precise hour is not said : it appears that the hours of observa- 
tion were not always the same. 

" Since 1803, the meteorological observations of St Peters- 
burg present more regularity. Observations are made three 
times a-day, morning, afternoon, and evening ; the direction 
of the winds each day is noted. But it is especially since 
1822 that we possess good meteorological observations ; since 
that period, their execution has been confided to the acade- 
mician M. Wisniewsky. The thermometer, the barometer, 
the direction of the winds, and the state of the weather, are 
regularly observed thrice a-day, at 7 o'clock in the morning, 
% in the afternoon, and 9 in the evening. The quantity of rain 
and snow is also marked. The acknowledged ability of the ob- 
server guarantees the accuracy of the observations : no precau- 
tion has been omitted, no interruption has taken place. It is un- 
doubtedly a matter of regret, that other occupations have not al- 
lowed M. Wisniewsky to observe more frequently ; three observa- 
tions a-day, executed at hofrs which do not coincide with those 
of the minima and maxima, are not sufficient to determine with 
exactness the horary variations of the barometer, an object 
'which, for some time, has fixed the attention of natural phi- 
losophers, and with which so many distinguished observers 
are almost exclusively occupied. To know exactly the daily 
gradation of temperature, a greater number of observers would 
be necessary ; it would be necessary at least to observe the 
minimum of each day. No hygrometrical observations have 
been made ; the hygrometer of Saussure, the most exact of 
those that were known when the observations began, and, con- 
sequently, the only one which could well be employed, is too 
uncertain in its indications, and too easily deranged. Never- 
theless, notwithstanding these defects, the observations of M. 
Wisniewsky present so complete a summary, and offer so exact 
a table of the climate of St Petersburg, that I believe I shall 
render an important service to science by publishing them in 
all their details, after I have calculated them according to the 
rules generally admitted. I publish them in all their details, 
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because I think that, hereafter, an attentive examination of 
these observations, taken separately* or compared with obser- 
vations executed elsewhere, will discover many interesting re- 
lations, connections not yet remarked among the values which 
they offer. Meteorology, in order to establish its reasonings 
on a solid basis, has hitherto been almost exclusively occupied 
with means ; it has not yet entered into details of the daily 
values which compose them : but a time will come, and per- 
haps is not far distant, when the meteorological phenomena of 
every day, their succession, their mutual dependence, their co- 
incidence in many proximate points, their limited extent, in * 
word, those daily expressions of climate which exercise so 
great an influence on the well-being of society, will excite a 
higher influence than the means of temperature, of barome- 
trical height, and of humidity, the discussion of which will be 
reserved for more abstract study. 

« The meteorological observations of M, Wisniewsky com- 
prise 13 complete years from 1822 to 1834, The days are rec- 
koned according to the new style, although it is not yet adopted 
in Russia. The calculations I have undertaken, or caused to be 
undertaken under my eyes, refer principally to the barometri- 
cal and thermometries means, to the influence of the winds 
on these means, and to the influence of the moon on the height 
of the barometer. The results of these calculations precede 
the observations themselves, a collection of whioh will be found 
at the end of this memoir." 

We shall now proceed to detail some of the results. We 
shall begin with the barometrical heights, which have all been 
reduced to the temperature of 63°.5 Fahr.* 

The mean barometrical pressure deduced from 13 years' 
observation is 29.9 inches English .t The mean of the maxi- 
ma heights of each month has been 30.5 inches ; the mean of 
the minima heights 29.26 inches. The greatest barometrical 
height during the 13 consecutive years has been 31.29; it 



* Jt is right to mention, that the thermometric and barometric numbers 
given in this paper have all been reduced to the English scale. — Ed. 

t This same height, the temperature of the mercury being 32* is 
29.687. 
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happened Hie 3d of January 1826. The smallest height hat 
been 28 .85 ; it took place the 6th of February 1825. A parti- 
cular table has been calculated to ascertain the influence which 
the moon exercises on the atmosphere ; it contains the means 
of the barometrical heights observed during the syzygies and 
the quadratures, that is, the day itself of the syzygy or the 
quadrature, the two days which precede, and the two which 
follow it 

Syzygies. 

7 h. a.m. 2 h. p.m. 9 L. p.m. 

29.9536 29.9686 29.9646 



7 h. a.m. 
29.953 



Quadratures. 
2 h. p.m* 
29.9454 



9 h. p.m. 
29.9588 



The difference between the barometrical height of tlie sy- 
zygies and that of the quadratures is so small, that one may, 
at St Petersburg as at Paris, regard the influence of the 
moon on the atmospheric tides as nothing. 

Another table which we also insert here, sums up all the ob- 
servations relative to the influence of each kind of wind on 
the barometrical height of all the years from 1822 to 1886. 
This height has been calculated separately for each wind. 



Means 



For the N. wind, 

... N.E. . .. 

... E. ... 

••• S.E. ... 

• • • S. • » • 

s.w. «... 

•«« ... 




Mean, 



29.954 



From this table it appears that, at St Petersburg, the di- 
rection of the winds has no influence on the mean barome- 
trical height, and that their effects are completely counter- 
balanced in the course of the year. Of all the winds, the south- 
east oauses the greatest, the north-west the least, barometri- 
cal height ; but the absolute maximum takes place during 
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calms. We see, then, that all the winds, from whatever 
quarter they blow, depress the barometer, but this depression , 
is compensated by the influence of the calms. 

We shall now say a few words with regard to the observa- 
tions of temperature. The mean temperature of St Peters- 
burg, as deduced from all the observations made at 7 h. a. m., 
2 p. if., and 9 r. h., is 39°.61 F. The mean of the lowest and 
of the highest temperatures observed in each month, at the 
hours indicated, is 39°.51; that is, obviously the same. The 
most elevated temperature during the 13 years was 87%8 ; it 
happened the 24th of June 1827 ; the lowest temperature 
was — 22°.67 ; it happened the 7th of February 1823. Hence it 
appears, that, between the highest and the lowest tempera- 
ture, there is a difference of 11(K47. 

In a memoir read before the assembly of the naturalists of 
Germany, met at Jena, M. Madler attempted to demonstrate 
that the phases of the moon exercise a remarkable influence 
on the temperature of the air at the earth's surface. M. Kup- 
ffer wished to see if the observations of St Petersburg would 
indicate a similar influence. For this purpose, he calculated 
separately the mean temperatures of the syzygies and qua- 
dratures for 14 consecutive years ; that is, from 1822 to 1835 
inclusively. He took, as is generally done, the day of the 
phasis itself, the two days which precede, and the two which 
follow it . The means are : 

New Moon. Pull Moon. First Quarter. Last Quarter. 
39*,65 39°.24 39°.89 WM 

m . . . 

In the course of the 14 years referred to, there were 173 
new moons, and as many full moons and first quarters, and 
174 last quarters. Each of the first three means, therefore, 
stated above, is the result of 865, and the last of 870 obser- 
vations. If we ~ might be permitted to draw any conclusion 

. from so small a number of observations, the full moon would 
have the power of lowering the temperature. We must, how- 

. ever, remember, that the means themselves do not present a 
regular gradation ; the influence of the first quarter ought to 
be the same as that of the last ; the last, on the contrary, is 

, as great as that of the new moon. 
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The mean quantity of rain and snow fallen from 1822 to 
1834 inclusively, is 16.36 English inches, of which 11.81 are 
rain, and 4.54 snow, but measured after being melted. 

M. Kupffer adds, in terminating this labour, of which we 
have only presented a very abridged extract, that, since the 
year 1835, meteorological observations have not been made 
at the Academy of Sciences, but at the Institute of Mines, on 
another plan, and by other observers, and that they are an- 
nually printed in a separate publication, the first number of 
which has already appeared under the title of,— Meteorological 
and Magnetical Observations, made throughout the Russian 
Empire, arranged and published by A. T. Kupffer. 

i * 



On the Boracic Acid Lagoons of Tuscany. By John Bowring, 

LL.D.* 

The borax lagoons of Tuscany are entitled to a detailed de- 
scription. They are unique in Europe, if not in the world ; 
and their produce is become an article of equal importance 
to Great Britain as an import, and to Tuscany as an export. 
They are spread over a surface of about thirty miles, and 
exhibit from the distance columns of vapour, more or less ac- 
cording to the season of the year and state of the weather, 
which rise in large volumes among the recesses of the moun- 
tains. 

As you approach the lagoons, the earth seems to pour out 
boiling water as if from volcanoes of various sizes, in a variety 
of soil, but principally of chalk and sand. The heat m the 
immediate adjacency is intolerable, and you are drenched by 
the vapour, which impregnates the atmosphere with a strong 
and somewhat sulphurous smell. The whole scene is one of 
terrible violence and confusion — the noisy outbreak of the 
boiling element — the rugged and agitated surface — the vo- 
lumes of vapour — the impregnated atmosphere — the rush of 
waters — among bleak and solitary mountains. 

The ground, which burns and shakes beneath your feet, is 



* From Dr Bowring's Report on the Statistics of Tuscany. 
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covered with beautiful crystallizations of sulphur and other 
minerals. Its character beneath the surface at Mont Cerbole 
is that of a black marl streaked with chalk, giving it, at a short 
distance, the, appearance of variegated marble. 

Formerly, the place was regarded by the peasants as the en- 
trance of hell, a superstition derived no doubt from very an- 
cient times, for the principal of the lagoons and the neighbour- 
ing volcano still bear the name of Monte Cerboli (Mon» Cer- 
beri)* The peasantry never passed by the spot without ter- 
ror, counting their beads, and praying for the protection of 
the Virgin. 

The borax lagoons have been brought into their present pro- 
fitable action within a very few years. Scattered over an ex- 
tensive district, they are become the property of an active in- 
dividual, M. Larderel, to whom they are a source of wealth, 
more valuable perhaps, and certainly less capricious, than any 
mine of silver that Mexico or Peru possesses. The process 
of manufacture is simple, and is effected by those instruments 
which the localities themselves present. The soffioni, or va- 
pours, break forth violently in different parts of the mountain 
recesses. They only produce boracic acid when they burst 
with a fierce explosion. In these spots artificial lagoons are 
formed by ther introduction of the mountain streams. The 
hot vapour keeps the water perpetually in boiling ebullition ; 
and after it has received its impregnation during twenty-four 
hours at the most elevated lagoon, the contents are allowed 
to descend to the second lagoon, where a second impregnation 
takes place, and then to the third, and so forth, till it reaches 
the lowest receptacle ; and having thus passed through from 
six to eight lagoons, it has gathered one-half per cent, of the 
boracic acid. It is then transferred to the reservoirs, from 
whence, after a few hours' rest, it is conveyed to the evapora- 
ting pans, where the hot vapour concentrates the strength of the 
acid by passing under shallow leaden vessels from the boiling 
fountains above, which is quite at a heat of 80° of Reaumur* and 
is discharged at a heat of 60°*f\ There are from ten to twenty 
pans, in each of which the concentration becomes greater at 
I. i ■ ■ ■ ■ ■■ 

* The boiling point. t 167° of Fahrenheit 
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fcvfery descent till it passes to the crystallising vessels, from 
whence it is carried to the drying rooms, where* after two or 
three hours, it becomes ready to be packed for exportation. 

The number of establishments is nine.* The whole amoun t 
produced varies from 7000 to 8000 pounds (of 12 ounces) per 
day. The. produce does not appear susceptible of much ex- 
tension, as the whole of the water is turned to account ; the 
atmosphere has, however, some influence on the result In 
bright and clear weather, whether in winter or Bummer* the 
vapours are less dense, but the depositions of boradc acid in 
the lagoons are greater. Increased vapours indicate unfavour- 
able change of Weather, and the lagoons are infallible baro- 
meters to the neighbourhood, even at a great distance, serv- 
ing to regulate the proceedings Of the peasantry in their agri- 
cultural pursuits. 

It had long been supposed that the boracic acid was not to 
be found in the vapours of the lagoons ; and when it is seen 

how small the proportion of acid must originally be, it will not 
be wondered at that its presence should have escaped atten- 
tion. In the lowest of the lagoons, after five, six, and in some 
eases a greater number of impregnations, the quantity of bo- 
racic acid given out does not exceed one4ialf per cent* j thus, 
if the produce be estimated at 7500 pounds per day, the quan- 
tity Of saturated water daily discharged is a million and a half 
of Tuscan pounds, or five hundred tons English. 

The lagoons are ordinarily excavated by the mountaineers 
of Lombardy, who emigrate into Tuscany during the winter 
season when their native Appenines are covered with snow. 
They gain about one Tuscan lira per day* But the works are 
conducted, When in operation, by natives, all of Whom are 
married, and who occupy bouses attached to the evaporating- 
pans. They wear a common uniform, and their health is ge- 
- nerallygoodt 

A great improvement in the cultivation* and a great increase 
in the value, of the neighbouring soil )las naturally followed 
the introduction of the manufacture of the boracic acid. A 
rise of wages has accompanied the new demand for labour ; 

* The principal are Monte Cerboli, Monte Botondo, Susso, Senwzano, 
and Castelnuovcv 
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much land has been brought into cultivation by new directions 
given to the streams of smaller rivers. Before the boracic 
lakes were turned to profitable account, their fetid smell— ~ 
their frightful appearance, agitating the earth around them 
by the ceaseless explosions of boiling water, and not less the 
terrors with which superstition invested them,* made the la- 
goons themselves to be regarded as public nuisances, and gave 
to the surrounding country a character which alienated all at- 
tempts at improvement. 

Nor were the lagoons without real and positive dangers, for 
the loss of life was certain where man or beast had the misfor- 
tune to fall into any of those boiling baths. Cases frequently oc- 
curred in which cattle perished ; and one chemist, of consider- 
able eminence, met with a horrible death by being precipitated 
into one of the lagoons. Legs were not unfrequently lost by 
a false step into the smaller pits (putizze), where, before the 
foot could be withdrawn, the flesh would be separated from the 
bone. 

That these lagoons, now a source of immense revenue, should 
have remained for ages unproductive ; that they should have 
been so frequently visited by scientific men, to none of whom 
(for ages at least) did the thought occur, that they contained 
in them mines of wealth, is a curious phenomenon ; nor is it 
less remarkable, that it was left for a man, whose name and 
occupation are wholly disassociated from science, to convert 
these fugitive vapours into substantial wealth. 



* So unwilling were the peasants to settle in these districts, that very 
extraordinary encouragements were held out to them. In the commune of 
Monte Cerboli any inhabitant of the town may sow and reap whatever he 
pleases without requiring the consent of the owner of the soil ; so it fre- 
quently happens that small tracts are cultivated which are particularly fa- 
voured by water or other advantages, and all the surrounding land left un- 
touched. As the inhabitants have the primary right, the landlord generally 
abandons his property to the chance cultivation of the peasant, who leaves 
fallow nine-tenths of the land. In the district of Riparbella the landlords 
and cultivators have come to a sensible agreement, by apportioning the lands 
in equal moieties. 

Many mineral waters are in the neighbourhood of the lagoons, some of 
which possess medical virtues, and are visited by the Tuscans in the bath- 
ing season. 
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Though to the present proprietor (the Chevalier Larderel*) 
the merit attaches of having given to the boracic lagoons the 
great importance they now possess, a succession of adven- 
turers had made many experiments, and had produced a con- 
siderable quantity of boracic acid, but at a cost (from the ex- 
penditure of combustible) which left little profit, t The small 
value that was attached to them may be seen in the fact, that 
the largest and most productive district of the lagoons, that of 
Monte Cerboli, was offered in perpetuity, so lately as 1818, 
at an annual ground-rent of L.6 : 13 : 4 per annum, though 
it now produces several thousand pounds Sterling. The im- 
mense increase in their value arose from the simplest of im- 
provements, the abandonment of the use of charcoal, and the 
application of the heat of the lagoons or soffioni to the eva- 
poration of their own waters. Improvements, however, and 
very important ones, particularly by subjecting the waters 
to a succession of impregnations, had been gradually intro- 
duced by a Signor Ciaschi, and the importation of boracic 
acid from Tuscany into France, before 1817, had been be- 
tween 7000 and 8000 pounds, of a quality gradually increas- 
ing in purity ; but Ciaschi perished miserably, in consequence 
of falling into one of the lagoons which he himself, had exca- 
vated, leaving his family in a state of extreme poverty. His 
death (which happened in 1816) naturally threw a damp upon 
adventure. The experiments were resumed in the following 
year, and in the midst of violent claims and controversies, M. 
Larderel has become the monopolist of the boracic productions 
of Tuscany. 

With the increased production of boracic acid has arisen an 
increased demand, growing out of the more extensive appli- 
cation of it to manufacturing purposes. In about four years, 
the quantity has been quadrupled by superior modes of ex- 

* While those sheets have passing through the press the Grand 
Duke of Tuscany has conferred on M. Larderel the title of Count de Pome- 
rance. 

t Hoefer first announced the presence of boracic acid in the Maremman 
districts, and Mascagni in his Commentaries suggests the manufacture of 
borax as an object worthy of attention. Professor Gazzeri in 1807, made 
experiments, which, however, seemed to shew that the quantity of boracic 
acid contained in the waters was too 8m all to promise much success. 
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traction, and by greater care employed in the collection of the 
boracic vapour. In 1833, about 650,000 Tuscan poundWere 
obtained ; in 1836, two millions and a half. 

But it appears to me that the powers and riches of these 
extraordinary districts remain yet to be fully developed. They 
exhibit a great number of mighty Steam-engines, furnished 
by nature at no cost, and applicable to the production of ati 
infinite variety of objects. In the progress of time, this vast 
machinery of heat and force will probably become the moving 1 
central point of extensive manufacturing establishments. The 
steam, which has been so ingeniously applied to the concen- 
tration and evaporation of the boracic acid, will probably here- 
after, instead of wasting itself in the air, be.employed to move 
huge engines, which will be directed to the infinite Variety of 
production which engages the attention of labouring and in- 
telligent artisans ; and thus, in the course of time, there can 
be little doubt, that these lagoons, which were fled from as ob- 
jects of danger and terror by unmstructed man, will gather 
round them a large and intelligent population, and become 
sources of prosperity to innumerable individuals through count- 
less generations. 



On the Supposed Existence of Fluoric Acid, as an Ingredient 
in certain Animal Matters. By G. O. Rees, M. D., F. G. S. 
&c* 

In the year 1802, Morichini published a paper, in which he 
declared fluoride of calcium to be an ingredient in human 
teeth. He was led to examine that substance from haviug 
succeeded in detecting the fluoride in a specimen of fossil 
ivory. Mons. Gay Lussac repeated these experiments ; and 
in the 55th volume of the " Annales de Chimie," he states, 
that the fluoride exists in recent as well as In fossil ivory ; and 
that he had also succeeded in detecting it in the tusks of the 
wild boar. Fourcroy and Vauquelin subsequently published 
a memoir in the 57th volume of the " Annales de Chimie)*' 
in which they positively denied the existence of fluoride of 

— . ■ , i ; 

* Prom Guy's Hospital Imports, tfo. ix. October 1839, pp. 381, &c 
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calcium as an ingredient either in recent ivory or the enamel 
of teeth ; they found it, however, in the fossil ivory of Argen- 
teuil and Lourque, though it did not appear to exist in speci- 
mens from Siberia and Lay. 

Baron Berzelius has published a paper in the 61st volume 
of the " Annales de Chimie," in which he states, fluoric acid 
may be detected in human teeth, bones, urine, and may be 
demonstrated, in the latter case, by operating on the precipi- 
tate obtained from the excretion by means of lime-water. 
Since the publication of this paper by Baron Berzelius, the ex- 
istence of fluoric acid, as a constituent of the animal substan- 
ces above mentioned, has been acknowledged by chemists 
generally ; and it is mentioned as such in the standard chemi- 
cal works of the present day. 

Having lately been engaged in the analysis of human bone, 
with more especial reference to those ingredients which have 
been stated to exist in small proportion, I was led to search 
particularly for fluoride of calcium. My experiments were made 
in the usual manner, by trying to obtain the corroding action 
of fluoric acid on a plate of glass, which was used as a loose 
cover to a platinum crucible, which contained the substance 
for examination, mixed with strong sulphuric acid. A gentle 
heat was applied to the bottom of the containing vessel. In 
this way, several specimens of human bone (both before and 
after calcination) were subjected to experiment ; but in no 
instance could I obtain any action upon the glass. 

The experiment which the Baron recommends, in order to 
obtain corrosion from bone earth, is, to distil equal parts of 
strong sulphuric acid and water upon it, until the measure of 
water is brought over. He states, that the distilled liquor, if 
evaporated in the glass receiver, will produce a corrosion. I 
repeated this experiment, using 100 grains of bone-ash, and 
an ounce of the acid mixture ; but could obtain no action on 
the receiver, by evaporating the distilled liquor ; nor was there 
any corrosion or opacity produced on any part of the apparatus. 

During the evaporation of the last portions of the liquor, 
dense white fumes appeared ; and there was some difficulty in 
vaporizing the .whole of it. On neutralizing a portion with 
ammonia, and testing it with nitrate of silver, a yellow preci- 
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pitate of phosphate of silver was thrown down. A further 
examination shewed the presence of sulphuric acid, and traces 
of hydrochloric acid. I was much surprised to find phosphoric 
acid in this result of aqueous distillation, as the heat had not 
been urged during the process ; for I had considered that acid 
was of too fixed a nature to volatilize with water at so low a 
temperature. It appeared to me now, that the presence of 
phosphoric acid, in this distilled liquor, might be a source of 
fallacy in the above experiment for establishing the presence 
of fluoric acid as a constituent of human bone ; for it is a well 
known fact, that phosphoric acid, if heated on glass of inferior 
quality till it volatilize, will act upon it with considerable 
energy,* and all the animal substances in which fluorine has 
been said to exist, are particularly rich in phosphoric acid ; — 
thus the ashes of ivory, of human bone, and the enamel of 
teeth, as also the precipitate obtained from urine by means of 
lime-water, are all of them composed, in very great part, of 
phosphate of lime. 

Mr Richard Phillips has mentioned (in the Annals of Philo- 
sophy, Vol. v.), that when the water contained in uranite is - 
driven off from the powdered mineral, a portion of the phos- 
phoric acid is volatilized with it ; the heat used being that of 
a common spirit-lamp. This is the only fact with which I am 
acquainted (with the exception of my own observation), to 
shew that phosphoric acid will volatilize with water. The 
heat used in Mr Phillips's experiment was, most probably, con- 
siderably higher than any which I applied. There seems no 
doubt that phosphoric acid is much more volatile than it has 
heretofore been supposed. Having failed in detecting fluoric 
acid in human bones, I determined on testing for its presence 
in the enamel of teeth, in recent ivory, and in the precipi- 
tate obtained from urine by the addition of .lime-water. Two 
different specimens of ivory (tusks of the elephant) gave no 
evidence of the presence of fluoric acid, when carefully tested, 



♦ It must be borne in mind, that the fluoric acid acts with facility on every 
kind of crown or flint glass, however good their quality may be. The sup- 
position that bad glass was used in the experiment, is the only means I 
have of explaining away that which I feel sure is an error on the part of 
gveral continental chemists. 
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either before or after calcination ; and I was equally unsuc- 
cessful with the enamel of human teeth, and the precipitate 
from the urine.* 

In these experiments, when I had failed in acting on the 
glass, I always found that the addition of 0.3 grains of fluoride 
of calcium to the experiment, produced a strong and indelible 
mark on the surface of the glass test-plate. I mention 0.3 
grains, because it will always be found sufficient to produce a 
most unequivocal corrosion, though I obtained satisfactory re- 
sults by the addition of a much less quantity. I have had 
only one opportunity of examining fossil ivory ; and in that 
instance, I could not ascertain its locality. On submitting it, 
however, to the test used for recent ivory, bone, &c, I ob- 
tained immediate action on the glass. In conclusion, I must 
express my firm conviction, that fluoride of calcium, as an in- 
gredient in fossil ivory, must be regarded as an extraneous 
matter, introduced by the partial mineralization of the animal 
substance ; — that no such constituent exists in recent ivory, 
the enamel of teeth, human bone, or urine ; — in fact, that 
fluoride of calcium should be expunged from the list of the 
constituents of animal substances. 

August 1839. 



Sketch of Animal Life in Nova Zembla (Novaia ZemliaJ 

By K. E. Von BAER.f 
The entire absence not only of trees, but also of every shrub 
which, without being sought for, might yet be sufficiently 
large to attract the eye, communicates to polar landscapes a 
peculiar and impressive character. 

First of all, the power of measurement by the eye is lost, 
for, owing to the want of the usqal objects of known dimen- 
sions, viz. trees and buildings, distances seem less considerable 

* I was much pleased to observe that Mr Pepys, in an analysis of enamel, 
published in Mr Fox's work on the Teeth, does not mention fluoride of cal- 
cium as an ingredient of that substance. This analysis was made by Mr 
Pepys in 1833, several years after the fluoride had been declared a constitu- 
ent of the enamel. 

t From « Witfman*** Arciivfir tfatunfachidt*:' 1839. . Part IL p. 160. 
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than they really are, and even mountains appear to be of lower 
altitude. This remark has been often made and was not un» 
known to me, but, nevertheless, I found the deception, for 
which I was prepared, much greater than I had anticipated. 
I knew well, that from this cause alone, an expedition sent 
out by King Frederick the Second, from Denmark to Green- 
land, had failed in accomplishing its object. Mogens Heinson, 
who has always been regarded as an able seaman, commanded 

come within sight of the coast of Green- 
land, steered directly for it with a favourable wind ; but after 
sailing for several hours in the same course, thought that 
he approached no nearer to the shore. He became alarmed 
that some hidden power at the bottom of the sea detained 
' him, and turned his vessel towards Denmark, whither he car- 
ried the report that having been attracted by a magnetic rock, 
he had not been able to reach the coast of Greenland. I was 
also acquainted with the naive remark of Martens on Spits- 
bergen. " The miles appear quite short, but, when we come 
to walk them on land, they seem very different, and soon 
cause fatigue ;* yet after all, the deception was so complete, 
that no reflection could remove it. I am likewise convinced 
that it depends not only on the want of the customary objects, 
but also on a peculiar transparency of the atmosphere, for on 
dull days it is not so perfect as on clear, and is not so striking 
in flat as in mountainous districts. On bright days, or at 
clear periods of the day, the air seems to be almost entirely 
colourless, and, as the heights visible to the eye are partly 
covered with snow, and partly exhibit a dark, and from the 
contrast, apparently a very dark coloured rock, the slight co- 
lour possessed by the air cannot be recognised. The moun- 
tains therefore seem to approach quite near to the spectator, 
and probably most so to those who have been accustomed to 
view mountains through a different kind of atmosphere. 

Another effect of the want of trees, shrubs, and even grasses 
of considerable size, is the feeling of loneliness which seizes 
not only the man of reflection, but even the rudest sailor. 
There is nothing painful in this sensation ; for it is of a solemn 
and elevating character, and can only be compared to that 
Towerful impression which a visit to Alpine heights leaves in* 
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delibly fixed on the 'mind. I could not suppress the idea 
that suggested itself, of a comparison with the appearance 
of the morning of creation which was yet to be followed by the 
production of life. But, nevertheless, the movement of ani- 
mals is occasionally to be witnessed in Nova Zembla. Some- 
times a large gull ( Larus glaucus ) may be descried floating 
in the air, even at some distance from the coast, or a swift 
lemming running on the ground. Such occurrences, however, 
are not sufficiently frequent to give life to the landscape. 

In still weather there is a want of sounds and of sufficient 
movement, when, as in our case, an expedition is made into 
the interior, after the departure of the numerous geese which 
moult on the lakes. The few land birds of Nova Zembla 
give forth no notes, and the comparatively even less abundant 
insects produce no noise. The polar fox is only to be heard 
during the night. This total absence of sound, which is more 
remarkable in calm weather, reminds the traveller of the still- 
ness of the grave ; and the lemmings, issuing from the earth, 
moving along in a straight line, and then speedily disappear- 
ing again in the ground, may be compared to spectres. Not- 
witlistandiner these sierns of animal life, it really seems en- 
tirely awanting, owing to the small amount of movement 
visible. In other parts of the world we are accustomed to 
have the slightest breath of wind rendered apparent by means 
of the leaves of lofty plants and trees ; but a gentle breeze 
has no effect on the diminutive plants of the high north— 
they almost look like painted representations of vegetation. 
There are almost no insects employed in satisfying their little 
wants upon them. Of the numerous family of the beetles 
onfy one individual was found, via. a ehiysomela* which is 
perhaps a new species. It is t*ue that on warm days and 
in mild places, for example near httle projecting masses of 
rock, a bee may be seen on the wing, but, as on moist days 
with us> no humming is to be heard. Flies and gnats are 
more abundant ; but even these are so rare, and at the same 
time so quiet and dull, that they must be sought for i» order 
to be remarked, I never heard of one of our party being 
bitten by a gnat, and it may even be said that a wanderer 
in those regions longs to be stung by a Lapland gnu*, in erder 
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to be assured of the existence of some symptoms of life in na- 

* 

tore. But the most striking proof of the scarcity of the in- 
sect tribe, is afforded by the fact, that the carcass of a walrus, 
which had lain fourteen days on the coast, was found by us 
to be just as devoid of insect larvae as the bones of animals 
killed on previous years, although portions of dried flesh were 
not wanting. Hence, in the extreme north, the common form 
of speech employed in our funeral sermons, that man becomes 
a prey to the worms, is not correct ; and, whoever would wish 
to escape this fate, has only to be buried in Nova Zembla or 
Spitzbergen, where also the universal decomposing power of 
nature will act on him only with extreme slowness.* 

The abundance or scarcity of insects is, after that of the ve- 
getable kingdom, the best test of the climate of a district. 
Both require for their existence a certain quantity and a cer- 
tain duration of heat. These conditions are never awanting 
in the torrid zone, but exist in a smaller degree as we ap- 
proach the north ; though it must be remarked, that insects 
are less easily transplanted than plants. This cause accounts 
for the total absence of true insects in Spitzbergen. Lehmann 
has noticed ten species in Nova Zembla, and of these, seven 
which are not parasitic. Fabricius described a much larger 
number from Greenland, and, among others, even several 
butterflies ; and Scoresby has added several new species from 
East Greenland. But West Greenland, which is generally 
taken as the type of all the northern regions, because it has 
been rendered for a long time universally known by means of 
the Moravian missionaries, must, especially in the southern 
portion, be a far more favoured land, for it has— (not to refer 
to old fabulous accounts), — at the present day, in latitude 61° 
N., birches of twelve or eighteen feet in height, and as thick 
as a man's leg, with intermixed mountain-ashes. — (Egede, 
Nachricht von der Gronldndischen Mission, p. 78J Egede 
found that corn, which he had sown as an experiment in 64° N. 
latitude, was on the 13th September not only in ear, but also pro- 
vided with small grains (pp. 106 and 112). Hence it is evident 

* At a certain depth, bodies remain in a frozen condition, but even above 
ihe earth they are preserved for a remarkable length of time 
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that the region thus described by Egede* is very different from 
Nova Zembla, and observations made on the weather prove 
beyond a doubt that there is a much greater degree of warmth. 
It is however, also to be noticed, that some regions which 
have a much lower mean temperature than Nova Zembla, are 
much more prolific of life, if there only happen to be more 
heat in summer. In order to select an example which is less 
known, I would adduce Nyshne-Kolymsk which has a mean 
temperature of —10° C. (= + 14° Fain:.)- According to Wran- 
gell's observations, the boundary of tall trees is not far distant, 
and would perhaps reach this place were it not for the proxi- 
mity of the coast, for at Nyshne-Kolymsk there is abundance 
of stunted Siberian cedars and of shrubs. There the gnats are 
an unendurable torment during the short summer. 

The coast of Nova Zembla is much more animated than the 
interior, owing to the number of sea birds which there build 
their nests. Their number and variety are certainly not so 
great as on the Norwegian coasts or on some islands and cliffs 
of Iceland, but still the sea-shore is thickly peopled by them in 
some places, on approaching which the traveller is received 
with a loud noise. The Foolish Guillemot (Uria Troile) 
especially, whose abundance equals that of all the other birds 
taken together, lives in colonies of this description. This 
bird is to be seen in crowded groups, and in densely packed 
rows ranged one above another, which are placed on hardly 
perceptible projections of the perpendicular rocky walls ; they 
turn their fronts towards the approaching stranger, and the 
dark precipice seems spotted with their white bellies. The 
Russians term such brooding places bazaars. Thus has this 
Persian word been transplanted by the Russian walrus-fishers 
to rocks of the Frozen Ocean, and in the absence of human 
beings applied to the feathered race. The great grey gull 
( Larus glaucus J, named by the Dutch fishers, either from 
respect or want of it, the Burgomaster, builds its nest on the 
summits of isolated rocks, and allows no other bird to approach 
it It seems to regard itself as the lord of this creation, for 
it has confidence enough, in the presence of a whole party of 
the fishers, to carry off" fish that have been thrown by them on 
the sea-shore. 

vol. xxvnr. jco. lv. — jakvary 1840. a 
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These birds are the best proof that more is to be obtained 
from the bottom of the sea than from the dry land. In fact, 
the great mass of animal life is here buried under the surface 
of the ocean. Small crabs are particularly abundant, and 
more especially Gammari, which surround a piece of flesh 
thrown into the water, almost in as great numbers as the 
gnats which collect about a warm-blooded animal in Lapland. 
They may be obtained in thousands by means of a sieve. 
When we threw our lines in Matotschkin-Schar, we were as- 
sured by the walrus fishers, who never give themselves this 
trouble, that our trial would be a vain one, as in the first 
place there are almost no fish, and in the next place some- 
times the bait and sometimes the fish are completely con- 
sumed in a few hours by the Kapschaki, as these Gammari 
are termed. We soon found, indeed, that we rarely drew up 
anything with our lines. 

Although the vegetation is so sparing, yet it supports a 
multitude of lemmings. Gentle acclivities are frequently 
burrowed by them in all directions. But still the number of 
these creatures is not nearly so great as one would be led to 
believe by the multitude of excavations ; for most of them are 
empty, as is easily proved by the use of dogs ; but, neverthe- 
less, their number is so considerable as to make us ask our- 
selves how so many lemmings can subsist on so meagre a ve- 
getation. It is by no means impossible, that the vegetation 
appears so poor, because the lemmings render a large portion 
of it invisible. Were they to devour the roots, there would 
soon be but little of the vegetable kingdom remaining in No- 
va Zembla, and the lemmings would soon become extinct from 
the absence of nourishment ; but those caught by us could in 
no way be brought to eat the smallest root. As, in their na- 
tural state, they only eat flowers and green parts, and as all 
the plants are perennial, the latter produce new stems in the 
course of each succeeding year. It seemed still more remark- 
able to us that, even when in the greatest state of hunger, 
they would not touch cryptogenic plants. 1 regretted that 
the small number of ferns did not permit me to try the expe- 
riment, if these practical vegetable phytophagists regulate 
themselves by the presence of the spiral vessels, or by the Lin- 

a?an principles of classifications The lemmings are of two 
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species : the one seems to be the Mus granlandicu* of Traill, 
or Mus hudsonius Auct. ; and corresponds exactly with the 
description published by Richardson in his " Fauna boreali- 
Americana," though it agrees less completely with the account 
given by Pallas ; and the other species appears to me to be 
also distinct from the Scandinavian lemming, indeed the co- 
lour is strikingly different, but Pallas, who seems to have had 
only young specimens before him, considers it as the Russian 
variety of the Scandinavian lemming. The first is remark- 
able for its tameness, for, four and twenty hours after being 
captured, it hardly attempted to escape when held freely in 
the hand ; and two individuals of that species are never seen 
quarrelling with each other. The other or yellowish-brown 
species is much more quarrelsome. 

Though not so abundant as the lemmings, Polar foxes are 
rather common. They find abundant food in lemmings, young 
birds, and the animals thrown ashore by the waves. Polar 
bears are rarely seen in summer, ^ either because they avoid 
places where they scent human beings, or because they only 
collect at those points on the coast where there is ice. The 
rein-deer, also, owing to the number of walrus-fishers who pass 
the winter there, have become scarce, at least on the west 
coast, during the last few years. Not only were but very few 
killed during our stay in the country, but one of the parties 
who had spent the previous winter in Nova Zembla, and had 
been instructed to support themselves by hunting the rein- 
deer, had not been able to obtain any. Wolves and common 
foxes, which occasionally occur, at least in the southern half 
of Nova Zembla, seem never to have been numerous. With 
the above enumeration, the notice of the land mammalia 
would be complete, were it not that Messrs Pachtussow and 
Ziwolka, during their winter residence in a hut, saw a little 
white animal, which they call a mouse in their journal. As 
the animal, according to Ziwolka's account, was larger than a 
common domestic mouse, and therefore could not be an indi- 
vidual of the white kind which had been taken there acci- 
dentally by a ship, I am doubtful what to make of the obser- 
vation. On the one hand, it has been said that the North 
American lemmings become white in winter, but still not so> 
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white as animals of the weasel genus ; and, on the other, it is 
also possible that the animal was a weasel. In Spitzbergen, 
also, a little white mammiferous animal has been noticed, 
whose exact nature is undetermined. 

The sea mammalia are more important ; for, in their pur- 
suit, many expensive expeditions are yearly fitted out by the 
inhabitants of the White Sea ; whose success, however, is un- 
fortunately so precarious, that they may be truly compared to 
a game at hazard. When the sea is unusually free of ice, the 
losses are very great ; but the success of a single day may 
make up the loss of a whole year. For this reason these 
hunting undertakings have been renewed year after year for 
centuries, although they are sometimes complete failures. The 
usual consequence of a lucky year is, that, on the following 
one, many ships proceed to Nova Zembla, and that either too 
great havoc is committed among these, for the most part, gre- 
garious animals, or at least they are frightened away. Thus 
in 1834, after some years of intermission had occurred, the 
speculation was an extremely good one ; and in the year 1835, 
about 80 ships sailed to Nova Zembla, whose united amount 
of men must have been at least 1000. In 1834, the number 
fell one-half. In the current year* there were not much above 
20 ships, and only one, which entered the Kara Sea, obtained 
great success ; one or two got enough to pay their expenses, 
but most of the remainder lost more than half the cost of their 
outfit. 

The most valuable animal in these marine hunting expedi- 
tions is the walrus ; and next to it is the dolphin (Delphinus 
leucas), termed the white whale, but which there receives the 
name of Bjelucha or Bjeluga, Among the seals, the species 
which affords the richest return, both on account of its size 
and its abundance of fat, is the sea-hare (Morskoi sajaz) Phoca 
leporina, Lep. Phoca albigena Pallas, but probably not differ- 
ent from the Phoca barbata of Fabricius. The Phoca green-* 

landica, according to its age and sex, receives very different 

* 

* M. Baer descended the river Dwina from Archangel on the 19th July 
7, and returned to Archangel on the 11th September of the same year.— 

tTOB* 
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names from the Russians ; the old male is termed Luisan or 
Luisun, the female Utjalga ; the young ones of a year old, 
whose colours are not completely developed, Sjarunok and 
Sjarka ; and the young ones, according to their various tints, 
Pljdchanko, Chochlutschka, and Bjdka. But the names of the 
young animals are not always strictly applied, for the same 
denominations are given to the young of a third species of seal 
which occurs here, and of which the old ones receive the 
name of Nerpa. This species, of which single individuals oc- 
cur every where along the coast, is most likely the Phoca his- 
pida of Fabricius. A fourth species of seal belongs to these 
seas, though it is not actually met with on the coast of Nova 
Zembla ; but occurs on the Timanic coast and in the entrance 
to the White Sea, though not abundantly. It is the Tewjak, 
is said to cover its face with a sort of a cap, and is therefore 
very likely the Klappmiits of the Dutch, or Phoca cristata 
Erxl., Cystophora boreal is Nilsson. 

Of the cetacea, this sea contains, more especially, a species 
of *whale belonging to the subdivision termed Fin-fish or Balae- 
noptera, with very short whiskers, and which I saw at Archangel. 
They are seen but rarely in the sea round Nova Zembla, and 
one hears nothing of any being stranded on the coast. Nearer 
the north coast of Lapland, where they are stranded almost 
every year in the Bay of Motowsk, they are so numerous, that I 
am much surprised that earlier attempts have not been regularly 
followed up, and new enterprizes carried on with perseverance 
for the pursuit of this animal. It may be at the same time re- 
marked, that it is undoubtedly difficult to kill this animal. It is 
extraordinary that the Greenland whale never strays to the 
coasts of Nova Zembla. This is a strong reason for believing 
that the whale-fishing carried on by the Northmen, in the ninth 
century, near the North Cape, according to the testimony of 
Onthere, must have been for this fin-fish. The narwhal 
{Monodon monoceros) is much rarer, and is only met with near 
the ice. As to dolphins, besides the Delphinus leucas, there 
is also the Delphinus orca (Kossatka), and a small species 
termed by the Russians Morskaja swinja, regarding which I 
have not been able to ascertain whether it is the Delphinus 
delphis or Delphinus phoccena. 
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The marine mammiferous animals of Nova Zembla, would 
therefore be the same as those known to occur in the Spitz - 
bergen and Greenland seas, if the Greenland whale extended 
so far. On the other hand, Spitzbergen and Nova Zembla 
differ in a striking manner in their feathered inhabitants. 
The latter indicates by its birds the proximity to a continent. 
It is richer in species, but is at the same time less interesting 
for the naturalist, as many of these species are the same which 
yearly visit us, and partly remain with us, but of which ano- 
ther portion proceed to Nova Zembla, in order to pass their 
breeding season in undisturbed tranquillity. Of land birds we 
found the Snowy Owl ( Slryx nyctea ), which even passes 
the winter there ; the Snow Bunting ( Pleclropkanes nivalis ); 
StrepsUas collaris; the Striated Sandpiper (Tringa marUima ); 
and a Hawk which was by no means rare at Kostin-Schar, 
but which could not be obtained, and therefore was not more 
exactly determined. Old accounts mention also an Eagle, 
but the walrus fishers, of whom I inquired, could give me no 
information about it ; and it is probably in fact the above- 
mentioned hawk. 

As to the web-footed birds which here pass the season, the 
Wild Geese ( Anas ferns or segelnm ) ( Saatganse ) are so nu- 
merous, at least in the southern island, that the collecting the 
wing feathers which have fallen out is an object of traffic ; the 
Long-tailed Duck ( Anas glacialis ) is also common, and the 
Cygnus musicus is not rare. 

The walrus hunters maintain that there is only one kind 
of goose in Nova Zembla, and in fact we saw no other but 
the Wild Goose and the Anser tor qua t us, which last, however, 
is not considered as a goose by the Russians. The Eider-duck 
or Eider-goose is also not of rare occurrence. But the web- 
footed herbivorous birds are not nearly so abundant in Nova 
Zembla with its miserable vegetation, as on the island Kol- 
gujew, which is represented to be covered with geese and 
swans. * Expeditions are sometimes sent there for the purpose 
of killing and salting them. On one occasion in the course of 
two hunts no less than 15,000 geese were slaughtered, as I 
was assured by a merchant of Archangel. 

\mong the web-footed birds of Nova Zembla are also to be 



Digitized by Google 



M. Dutrochet on the Temperature of Vegetables. 103 

enumerated Uria Troile (in prodigious numbers), Uria gryllc, 
Colymbu8 septentrionalis, Sterna hirundo, Larus glaucus, 
Larus canus, Larus tridaclylus, Lestris catarracles f and a 
Procellaria which we were not able to procure. Somateria spcc- 
tabilis and Larus eburneus are said to be met with only on 
the northern coast. There also occur, according to the de- 
scriptions given us, Mormon fratercula and Mergulus Alls. It 
struck me as being extremely remarkable that no one has seen 
a bird of the Auk family to the south of Kostin-Schar, for Alca 
pica by no means belongs to the birds of extremely northern 
regions, and Mormon fratercula occurs on the Norwegian 
coast 

There is no trace of the class amphibia in Nova Zembla. 
Batrachian and saurian animals evidently cannot exist there . 
from the want of insects. 

The High North presents but few species of fish, even 
where individuals abound. Scoresby enumerates only four 
species of fish as occurring in Spitzbergen and the neighbour- 
ing seas. My list of the fishes of Nova Zembla includes 
10 species, all of which we saw except the Omul ( Salmo 
omul, Pall.), which is said to be found on the West coast. 
The most important of these is the Golez (Salmo alpinus, 
Fabr.), which ascends to the mountain lakes in autumn, and 
in some years is taken in immense quantity and carried away. 
All the other fishes are either unimportant or useless for com- 
merce ; and, in the economy of nature, the only two that seem 
of much consequence are the Gadus saida, Lep. and Cyclop- 
terus liparis. 



Experiments on the Temperature of Vegetables with the Thermo- 
Electric Apparatus. By M. Dutrochet.* 

Vegetables, in addition to a peculiar heat of their own, 
have also that of the atmosphere. This heat is totally ab- 
sorbed by the vaporization of the sap, by the production of 
oxygen during the day, and carbonic acid during the night. 

" Communicated to the French Academy of Sciences, in June 1838, and 
read in June 1839. 
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.Hence it follows, that vegetables, in their natural state, have 
a temperature always lower than that of the atmosphere, and 
thus appear to produce cold. Among the cooling causes of 
vegetables, the vaporization of the sap is most conspicuous. 
In proof of this, it is only necessary to place the vegetable 
in an atmosphere completely saturated with water. This I 
have done by means of a particular apparatus. It is a large 
glass vessel, closed with a cork, and in which is a little 
water. The two soldered points of the thermo-electric cir- 
cuit are situated in the interior of this vessel. One of these 
is occupied by a vegetable killed by immersion in hot water ; 
the other by a vegetable exactly similar, but alive. The 
needles are covered with gum lac, to preserve them from 
oxidation and the action of the acids. The two vegetables, 
in the interior of which are the two soldered points, are thus 
placed in the same condition with respect to the external * 
causes capable of modifying their temperature ; the dead one 
takes the temperature of the surrounding atmosphere ; that 
which is alive takes the same temperature, but in addition, it 
then manifests the heat possessed by it in virtue of its prin- 
ciple of life, and which, in its natural state, was absorbed by 
the vaporization of the sap. The maximum of this heat is J of 
a centesimal degree ; generally, however, it is only £, or even 
ic or i*» 0T * a degree. This I have observed in the young 
stems of vegetables whose pith is still green, in flower-buds, 
and in leaves sufficiently thick to admit the needle, such as 
the leaves of the house-leek (Sempervivum tectorum). The 
heat peculiar to young stems and leaves, disappears during the 
night, or artificial darkness, and reappears under the influ- 
ence of light sufficiently long continued. The peculiar heat 
of flower-buds continues during the night. At first, I be- 
lieved this heat disappeared during darkness, but afterwards 
discovered my error. The heat peculiar to vegetables is in- 
creased in proportion to the elevation of the external tempe- 
rature ; to have marked results, therefore, it is necessary to 
make these experiments above + 59° Fahr. ; they are still 
more appreciable above + 68° Fahr. The highest elevation 
of the heat peculiar to vegetables, corresponds to that hour of 
the day when the external heat and the light are both at their 
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maximum. Now, as it is then that vegetables produce the 
greatest quantity of oxygen which is introduced into their 
pneumatic and respiratory organs, it follows that their produc- 
tion of heat is in proportion with their respiration, in a similar 
manner as with animals. Finally, the heat which vegetables 
manifest when surrounded with an atmosphere saturated with 
water, is only a part of the total heat which they produce, 
since another portion is necessarily absorbed by the produc- 
tion of oxygen under the influence of the light All my ex- 
periments were made in diffuse light. 

Additional Note on the Temperature of Plants. By 

M. Dutrochet.* 

The delay of a year in publishing these observations, was 
caused by the fear of having been led into error by an instru- 
ment which is the source of many deceptions, against which 
it was necessary carefully to guard. The thermo-electric 
apparatus I employed last year, gave 6° of deviation of the 
magnetized needle, for one centesimal thermometric degree of 
difference of temperature between the two cemented points ; 
this year, furnished with an excellent galvanometer of Gour- 
jon, I obtain 16° of deviation of the magnetized needle, for 
one centesimal degree. Provided with so sensible a thermo- 
electric apparatus, I have repeated, with less chances of error, 
and with much more precision, my observations of last year, 
and have fully verified their accuracy. The apparatus I used, 
and a figure of which I have given, is only proper for cut 
plants, whose life is maintained by the cut end being im- 
mersed into water. This year I employed a more perfect 
apparatus, with which I can subject to observation not only 
cut plants, but also plants still growing in the ground. I will 
give, in the memoir I am about to publish, a description of 
this new apparatus, constructed on the same principles as the 
former, but in which the glass vessel employed formerly has 
been replaced by a high cylindrical bell-glass. My needles 
are differently constructed from those I used last year. They 
are made of very fine copper and iron wires, bent back on 
themselves, at a very acute angle, where they are soldered 



* Communicated to the French Academy of Sciences, in June 1839. 
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together, so that the soldering occupies the point of the angle, 
the two sides of which, the iron and copper, are almost in 
juxtaposition, and separated only by a layer of varnish, which 
covers all this part of the needles. The soldered point is 
thrust also to the same depth of five millimetres into the part 
of the vegetable submitted to observation. 

I will present here some modifications and additions to my 
observations of last year, already explained. 

The heat of the green parts of vegetables, a heat the maxi- 
mum of which I have stated to be \ of a centesimal degree, is 
sometimes elevated to £ of a degree. This I have observed 
in the stem of the Euphorbia lathyris. Stems discover a pe- 
culiar or proper heat only in their herbaceous state ; they lose 
it on becoming ligneous, or at least it is not then appreciable. 
I have ascertained the existence of vegetable heat not only in 
the parts I have mentioned in my note of last year, but also 
in roots, in fruits, and even the seminal embryos. It is easily 
observed in the large cotyledons of the bean (Vicia /aba), 
while they are still green. I have observed it also in mush- 
rooms. Flower-buds discover a peculiar heat only when the 
soldered point is placed in the ovary. When it is placed in 
numerous petals folded back and pressed together, as happens 
in the flower-buds of the hundred-leaved rose, or the double 
peony, no indication of heat is observed. The peculiar heat 
of young stems, which often disappears during the night, some- 
times continues during this period, but it then experiences a 
remarkable diminution. It is usually in the course of three 
hours after mid-day that vegetable heat is at its maximum. 
This is the period of the day when ordinarily, but not always, 
the heat and light are greatest. Beyond the invariable hour 
at which the maximum of the peculiar heat of each plant 
takes place, this heat goes on diminishing, although the ex- 
ternal heat and light may then augment in intensity. This 
diurnal paroxysm, this sort of quotidian fever, which green 
vegetables experience, presents no interruption, except during 
the complete absence of the diurnal light; and, what is very 
remarkable, this interruption of the paroxysm does not always 
happen on the first day of total obscurity, I have seen this 
aroxysm return on the first, and even sometimes on the se- 
nd day of darkness, and its maximum always happened at 
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the same hour. On the third day of obscurity, the paroxysm 
did not return. Exposure to simple diffuse light, is all that is 
necessary quickly to restore to the plant the proper heat it 
has lost. 

I wish to compare the proper heat of vegetables with that 
of some animals of low temperature. I make use of this ex- 
pression because I do not think that there are any cold ani- 
mals, that is, absolutely deprived of a proper heat. I have 
found that the heat of vegetables is generally little inferior to 
that of insects, and is often superior to it The proper heat of the 
frog (Bana esculenta ) is much inferior to that of most plants. 
I have found no appreciable heat in the crawfish (Aetacue 
fiuviatilis ), nor in the slug (Limax rufus ). Thus vegetables 
are placed higher in the scale than certain animals with re- 
lation to the degree of their proper heat. 

M. Becquerel having stated that he found the temperature 
of the living branch of a tree several degrees higher than in a 
dead one, M. Dutrochet, in a subsequent note (July 1st) re- 
marks : When I formed the plan of making investigations re- 
garding the temperature of plants by the assistance of the ther- 
mo-electric apparatus, I consulted M. Becquerel aboutthe mode 
of employing this apparatus ; and he at once communicated to 
me his manner of operating, with that frankness which charac- 
terizes the true man of science. He informed me that, con- 
jointly with M. de Mirbel, he had made the experiment, at 
that time unpublished, of which an account was given in the 
notice to which this is intended to reply, and that the result 
of that experiment had been to enable him to discover in a 
branch of a living tree which contained one of the soldered 
points of the thermo-electric circuit, a temperature some de- 
grees higher than that possessed by a dead branch which con- 
tained the other soldered point, and which was estimated to 
be of exactly the temperature of the atmosphere. If the result 
of this experiment had been beyond the shadow of suspicion 
of error, there would have been no doubt of Messrs Becquerel 
and Mirbel having ascertained before me the existence of a 
heat proper to the branches of plants, a heat long sought for 
and at that time unsupported by evidence. I had doubts of 
the certainty of the result. In the trunk and in the branches 
of a tree, there is constantly flowing the ascending sap, which 
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supplies with rapidity what is lost by the evaporation of the 
leaves. This sap, in passing from the roots into the trunk, 
carries along with it the temperature of the ground. This 
temperature is modified in the trunk by the temperature of 
the surrounding atmosphere, and often by the direct action of 
the solar rays, so that a different temperature is found to 
exist in the trunk of the same tree according to the height 
where it is observed at the same time. The trunk retains for 
several hours this acquired heat after it has ceased to exist in 
the atmosphere, and the sap which traverses it in its ascent to 
the branches, conveys to them the temperature which it there 
acquires- Here, then, is a source of error which it is impossible 
to avoid in the investigation of the heat proper to the trunk 
and the branches of trees. It was not, therefore, to these 
that I directed my researches. Thinking that the heat proper 
to plants, if it existed, ought to be found more easily in the 
soft parts, where life is active, than in the hard portions where 
life possesses less activity, it was to the former that I purposed 
to devote my special attention. 

The Sorel apparatus, intended for procuring a constant tem- 
perature, to which one of the two soldered points of the ther- 
mo-electric circle is submitted, cannot be employed in this 
kind of investigation. M. Becquerel formed the happy idea 
of supplying its place by inserting one soldered point of the 
circuit in a living branch, and the other in a dead branch of 
the same tree ; both branches having the same dimensions. 
It was evident that these two branches, on account of their 
equality, ought to partake simultaneously of the variations of 
the temperature of the surrounding atmosphere ; so that, if 
- the living branch had a heat proper to itself, it ought to add 
it to the heat transmitted from without, and to manifest its 
excess of heat above that of the dead branch by a deviation of 
the magnetic needle of the multiplicator. I hastened to fol- 
low this plan of experimenting. My first experiment was 
made on a young branch of Campanula medium which I cut, 
and which, having its interior extremity plunged in a vessel 
full of water, was carried to my room. One of the soldered 
points was placed in its interior, and the other in a branch of 
the same plant which had been dead and dried since the pre- 
ceding year, and which was of the same size. The constant 
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result of this experiment was to indicate to me a higher tem- 
perature in the dead branch than in the living one, and that 
with irregular variations in intensity ; I observed the devia- 
tion of the magnetic middle from hour to hour. The follow- 
ing day I replaced the dry branch by a green branch of the 
same plant, but one which I .had deprived of life by plunging 
it for five minutes in water heated to 50° (122° F.), a heat not 
sufficient to boil it in any degree. I then left it to cool. In 
this second experiment 1 obtained an opposite result, for it 
was invariably the living branch which exhibited the greatest 
degree of heat, and that with irregular variations. The con- 
tradictory results of these two experiments, gave me reason 
to think, that the cooling produced by the evaporation of the 
fluids contained in these branches, was the cause of the strange 
differences whicn manifested themselves between their recipro- 
cal temperatures. The living branch being placed in com- 
parison with the dead and dried one, the first experienced, 
owing to the evaporation of its fluids, a cooling which the se- 
cond by no means suffered, so that the latter possessed the 
largest amount of heat. 

When the living branch was placed in comparison with the 
dead one, which was still filled with its sap, these two branches 
were cooled unequally, owing to the unequal evaporation of 
their fluids ; an evaporation much more considerable in the 
dead branch than in the living one, so that the latter ought 
thus to manifest a higher temperature. I have indeed found, 
that under the influence of the same external causes, the eva- 
poration is more considerable in the dead branches than in the 
living ones of the same dimensions. This fact proves, that 
these living vegetables exercise an action which tends partly 
to remove a part of their organic liquids from the dissolving 
action of the atmosphere. The living branch only gives up 
to evaporation what it exhales, a phenomenon both physiolo- 
gical and physical ; while the dead branch gives up its liquids 
to evaporation, just like a moistened piece of cloth, a pheno- 
menon purely physical. M. Becquerel does not say in his 
note if the dead branch which he employed in his experiment 
was dried, or if it still possessed a part of its sap. It appears 
to me very probable, from the result of his experiment, that 
the latter is the truth* But, I return to my two experiments 
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mentioned above, tuid whose results were contradictory ; they 
proved to me, that there was a source of error in the employ- 
ment of the mode of experimenting pointed out to me by M. 
Becquerel ; a mode of experimenting, whose principle never- 
theless was good, but which required an addition. The ob- 
ject was to put an end to the evaporation which was an in- 
cessant cause, variable and unequal, of cooling for the two 
branches ; and I obtained it by placing these two branches) 
the one dead and the other living, and both green, in a large 
matrass, closed by a cork, at the bottom of which there was a 
little water intended to saturate by [its evaporation the air 
contained in it, and to support the life of the plant plunged 
into this liquid at its lower extremity. The evaporation of 
the fluids contained in the two branches being thus suspend- 
ed, and consequently this cause of cooling no longer existing, 
the heat proper to the living branch exhibited itself ; and it 
must not be supposed that it is the unequal evaporation of the 
living branch which, continuing to take place in the close ves- 
. sel, was the cause of the greater degree of heat manifested by 
this last, for its higher temperature exhibited itself in the 
same way when the dead branch, full of its organic fluids, 
was replaced by a dried branch. However, I could not with 
confidence have made use of dried branches in my experi- 
ments, because these branches, in the cells and vessels of 
which the air had replaced the organic liquids, ought on that 
account to be less easily permeable to heat than the living 
branches full of fluid, so that they were not suited to acquire 
at the same time the variations of the surrounding heat. I 
could not thus hope from their employment results so exact as 
those which might be afforded me by using green branches 
deprived of life. 

It will thus be perceived what I owe to the advice of M. 
Becquerel, and I am glad to acknowledge my obligation ; but 
he will, I hope, agree with me that the process of experi- 
menting, such as he recommended to me, and such as he em- 
ployed himself, carried along with it causes of error. I am 
not afraid therefore to affirm, that it is by the effect of these 
causes of error that he has found in a living branch of a tree 
a temperature higher by some degrees than that presented at 
the same time by a dead branch. The heat of branches is 
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never so much elevated, for, at its maximum, it only reaches 
one-third of a degree, according to my observations. Besides, 
I must here add, that numerous experiments have proved to 
me, that it is only the branches in a soft or herbaceous state 
which have heat proper to themselves. I have never found 
the slightest trace of proper heat in the ligneous tissue of 
trees ; and my thermo-electric apparatus indicates, without dif- 
ficulty, the existence of ^ of a centesimal degree of heat, cor- 
responding to J of a degree of deviation of the magnetic needle 
of the multiplicator. I have observed the proper heat of 
young branches of many trees or shrubs such as the Aylan- 
thus glandulosa,. Desf. and the common elder (Sambucus ni- 
gra J, branches having a sufficient size, in their herbaceous 
portion, to be submitted to this kind of experimenting. This 
herbaceous part, that is to say the upper merithalles, alone ex- 
hibited a proper heat ; I found no trace of it in the lower me- 
ri (holies, whether the soldered point was placed in the pith or 
in the ligneous tissue. Of course, I found no proper heat in 
the ligneous tissue of the older branches. 

To conclude, I do not hesitate to affirm, that the heat per- 
ceived in the branch of a tree by Messrs Becquerel and 
Mirbel was not the proper and vital heat of that branch : 
whence it follows that no one before me has demonstrated or 
even ascertained the existence of this vital heat in the branches 
of plants, for I regard as null the researches which have been 
made on this subject by placing thermometers in holes formed 
in the trunks of trees.* 

— — — — — ■ — — — — » 

* On the 18th November 1839, M. Dutrochet read a notice containing an 
account of new researches which he has made with the thermo-electric ap- 
paratus, on the vital heat of plants. They confirm the observations com- 
municated in the preceding paper. Thus, it would appear certain, that all 
plants have a proper and vital heat ; that this heat exists especially in the" 
green parts ; and lastly, that it undergoes a quotidian paroxysm, which 
reaches its maximum during the day, and its minimum during the night. 
The following are the most striking facts contained in the new communica- 
tion : The Euphorbia latkyri* is the plant, a stalk of which has afforded the 
greatest degree of vital heat The hour of the quotidian maximum is always 
about the same for each plant. This hour varies from 10 o'clock in the 
morning till 3 o'clock in the afternoon, in different plants. No proper 
heat .has been detected in ligneous tissue, even in that of recent formation. 
Complete darkness does not prevent the reproduction of the diurnal pa- 
roxysm of the proper heat of the stalks of plants, and that during some 
days ; but it goes on gradually diminishing its intensity, till the complete 
extinction of this vital heat* 
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Register of Mean Temperature, fyc. at Applegarth Manse, Dum- 
friesshire, Long. 3o 12' W. ; Lat. 55° 13' N. ; Height above 
the Sea 180 feet ; distance from the Sea 10 miles. Times 
of Observation 9 a. m. and 9 p. m. By the Rev. William 
Dunbar, D. D. . Communicated by the Author. 
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1827, 
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1828, 


38.25 
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38.25 


38.05 
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38.02 
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55.50 
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44.99 


52.23 


56.66 


60.50 
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1836, 30.30 


33.75 


37-15 


40.90 


50.80 


54.00 


54.05 
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42.75 


36.55 


35.45 


j 43.67 


1837, 


32.50 


40.50 


32.00 


37.20 


47.30 


55.05 


58.80 


54.75 


50.65 


46.25 


35.90 


37.40 


44.02 


1838, 


27.90 


28.80 


36.50 


39.30 


47.90 


' 53.80 

i 


57.10 


54.80 


51.08 


46.10 


37.25 


37.30 


43.15 
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33.67 
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48.55 
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57.29 
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51.32 


46.45 


40.15 


37.47 


46.37 



Fain in Inches, Gauge 5 feet from the Ground. 



Years.' 


Jan. 


Feb. 


Mar. 


April* 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 1 


.Nov. 


Dec. 


; Ann. 
1 Mean. 
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1827, 


3.63 


1.07 


3.07 


1.88 


2.40 


2.75 


1.88 


3.40 


3.13 


2.90 


3.25 


5.34 


35.96 


1828, 


3.88 


2.20 


1.13 


2.63 


1.40 


2.10 


7.50 


5.75 


2 75 


3.00 


3.20 


4.50 


. 40.04 


1829, 


0.25 


1.13 


1.33 


3.50 


1.25 


4.00 


2.63 


4.50 


3.75 


5.00 


2.50 


1.50 


31.34 


1830, 


0.20 


1.80 


1.80 


3.30 


2.60 


1,20 


4.40 


2.70 


0.50 


1.50 


5.70 


1.70 


; 33.40 


1831, 


1.75 


2.25 


3.90 


1.20 


0.13 


2.90 


2.60 


2.20 


3.50 


7.25 


3.70 


4.25 


35.63 


1832, 


2.00 


3.50 


2.70 


1.50 


1.50 


2.10 


0.90 


1.60 


0.60 


5.50 


4.50 


330 


; 29.70 


1833, 


0.17 


3.20 


1.50 


1.70 


2.20 


3.90 


0.90 


1.30 


1.50 


2.60 


6.00 


6.00 


1 30.97 


1834, 


6.63 


2.75 


2.30 


0.60 


1.30 


4.00 


2.75 


4.10 


3.00 


3.20 


3.00 


2.20 


35.73 


1835, 


3.00 


2.50 


2.50 


0.30 


3.00 


2.00 


2.50 


2.30 


6.50 


3.00 


3.80 


2.20 


33.6:> 


1836, 


3.80 


1.00 


3.00 


2.10 


0.00 


4.80 


5.05 


3.50 


2.60 


2.50 


5.10 


4.40 


37.«:> 


1837, 


2.40 


1.10 


3.50 


2.00 


1.40 


300 


5.80 


2.70 


2.00 


3.30 


3.70 


4.30 


35.20 


1838, 


0.80 


0.20 


2.00 


1.10 


2.78 


6.26 


4.93 


6.03 


2.70 


4.34 


4.57 


2.87 


38.78 


.louth. 
Mean, 


2.375 


1.908 


2.394 


1.809 


1.663 


3.250 


3.486 


3.340 


3.210 


3.674 


4.085 


3.546 


34.85 



In the October Number of this Journal was given a Table of the mean 
temperature of Orkney. It may not be uninteresting to contrast with it 
the mean temperature of a district at the opposite extremity of Scotland. 
The accompanying register will shew, that, while the annual mean is nearly 
the same, the temperature of the former region is, from its insular position, 
more equable, the difference between the winter and summer months being 
less than in the former. 
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Researches on the Structure of the Scales of Fishes. By Dr 

L. Mandl * 

Chap. I. — Historical, 

The researches made by authors respecting the scales of 
fishes have in general been confined to the examination of a 
very small number of them ; they were merely observed 
through a magnifying glass, and their forms imperfectly describ- 
ed, no one entering upon the subject of their internal structure. 
M. Agassiz, when directing attention to them as affording 
important aids for the classification of fishes, is, in like manner, 
contented with merely determining their forms. 

It is long since Borellus ( Petrus, observation u?n micro- 
scopicarum centuria, Hag. Com. 1656) observed that these 
scales presented concentric lines divided by rays and black 
points. " Squama* piscium apparent si aspiciantur, lineis 
orbicularibus multis distinct®, et in parte qua cuti adherent, 
radiis ac punctis multis transcurrentibus divisae." The figure 
he gives of a scale entirely corresponds to this imperfect ob- 
servation, the date of which may be said to be in the very 
dawn of micrography. 

Hooke (in his Mic* agraphia, London, 1667, p. 162) gives a 
figure of the scales of the sole, more accurate than those of 
any author that has succeeded him. Guided by our own re- 
searches, we can easily recognise in his figure the form of 
the teeth and longitudinal canals. His description of these 
details is very brief ; he thus expresses himself in regard to 
the teetb : — " Through an ordinary single magnifying glass, 
they looked not unlike the tiles on a house,-' and he adds that 
they are " transparent and hard-pointed spikes." The longi- 
tudinal canals are " small quills or pipes, by which, perhaps, 
the whole may be nourished." 

The observations of Leuwenhoek are among the most in- 
complete which that author has made ; yet they were accepted 
by all his successors. He says (Cont. arc. nat. Lugd. Batav. 
1722, (Op. omnia, p. 3) Ep. 107, p 191, 1696 ; Ep. phys. 
Delphis, 1719; Ep. 21, p. 213, 1716) that a new scale is . 

* From Aiid. dea Sciences Naturolles, Juin, 1839. 

VOL. XXVIir. NO. LV JANUARY 1840. 
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formed every year below the old one, which forms a margin 
round it, so that we perceive on the scale the margin of the 
old scale ; and that we may, in this manner, by counting the 
number of layers in a transverse section, determine the age of 
the fish, and the number of accessory scales which compose 
the entire scale. We shall afterwards point out the errone- 
ousness of this opinion, merely remarking for the .present, 
that the drawing which Leuwenhoek gives for a transverse 
section, represents nothing more than a part of the surface, 
and by no means the interior of the scale. This author had 
previously started another opinion (Arc. Nat. ( Op* omnia, t. 
1) Lugd. Batav. 1722, p. 105, 1685), the discovery of the 
scales of eels, of which he has furnished a better figure than 
any of his successors ( Opera omnia, t. i. p. 48) and which he 
believed composed of globules ; and some investigations relating 
to the perch, had led him to believe that a scale grows like 
wood, that is to say, that it forms a new circle every year. 
This opinion he subsequently abandoned, as we have just seen. 

Reaumur (History of the Academy, 1716, Paris, 1718, 
p. 229) had already remarked that the silvery substance observed 
by the microscope or a powerful glass, is composed " of plates, 
the greater part of which are cut in a square form. These 
plates form rectangles about four times longer than broad ; 
some of them, however, have their extremities rounded, and 
others terminate in points. They are all extremely thin.*' 
This author believed that these crystals could not be broken, 
an error arising from the circumstance of his having taken 
fragments for entire crystals. He affirms that these crystals 
are contained in vessels or a kind of tubes, mistaking the 
bundles in which they are naturally disposed for vessels. 
Reaumur believes, moreover, that the formation and growth 
of the scales of fishes is owing to this matter. If the essence 
d y Orient becomes putrid during summer, it is, he assures us, 
on account of the animal parts accidentally found there in so- 
lution, the crystals, according to him, being unalterable. This 
latter observation has not been confirmed by our researches. 
He also gives us a detailed description of the manner in 
which false pearls are formed by means of this matter, the 
presence of which on the lower side of the scale he very dis- 
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tinetly points out These observations of Reaumur have 
escaped the notice of most of the modern authors who have 
written on the scales of fishes. 

Roberg ( Dissert, de Piscibus, Ups. 1717, in quarto), in the 
description he has published of the eel, has copied Leuwen- 
hoek'8 figure. 

Petit {Memoires de VAcademie, 1733, Paris, 1735, p. 198) 
gives only very incomplete figures of the scales of the carp, 
examined by the naked eye. 

Schoeffer (Piscium Bavarico-ratisbonensiunt pent as, Ratisb. 
1761, p. 28, 43, &c), in describing the scales of the fishes be- 
longing to the family of the Percoides, alludes to the small 
teeth on their free edges, and the roughness resulting from 
this, in which he even thinks he can find the reason why pikes 
always swallow perches with the head foremost and never the 
tail : — " Omnes ex parte posteriori . . denticulis acutis ex- 
asperate ; quae tamen denticuli seu aculei minime, ut auctores 
affirmant, retrorsum flexa, sed recta caudam respiciunt, quae 
directio etiam in causa est, quae manum caudam versus ducens 
nullam, caput versus punctoriam, asperitatem sensit and in 
a note, — " si id quod Willughbeius refert, perpetua experi- 
entia docet, quod piscis lucius percas semper capite, nunquam 
in cauda apprehendit et sic deglutiat, eo confirmaretur ; lu- 
crum sibi mirum in modum providere, non inscium, a capite ad 
caudam denticulos non sentiri, et innocuos esse." He sub- 
joins a plate containing figures of the scales of the perch, and 
although all these figures are alike, Schoeffer thinks he can 
discover important differences in them. 

Baster ( Op use u la Subseciva, Harlemi, 1759-1765. Liber, iii. 
1761, p. 127) treats of many different matters in a paragraph 
entitled De Sqtsamis Pisdum, and in the few words he de- 
votes to the subject, he scarcely says more than Borellus. He. 
adds a plate, however, containing figures of forty-one scales of 
different genera of fishes, among which we remark that of the 
eel, which Leuwenhoek had delineated about fifty years be- 
fore with much greater accuracy. With regard to the small 
teeth of the scales, they are much more faithfully represented 
in Hooke's drawings, imperfect as these are. 

It is important in the history of micrography to be made 
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sensible, by such examples, how much the study of the micro- 
scope retrograded at the close of the eighteenth century. 
Nearly all the authors of the second half of that century pro- 
duced only very meagre observations, when compared with the 
researches of those that preceded them, although they also, 
like Leuwenhoek and Hooke, constructed their own instru- 
ments. 

The puerility of Ledermuller is conspicuous in the descrip- 
tions he gives of the scales of fishes ( Amu semens microsco- 
piques, Nuremb. 1764, pi 29, 38, 59, 93). " I believe, he 
says, that whoever would take the trouble to examine and 
make drawings of the scales of all sorts of small fishes, might 
form a cabinet of coquillages as pretty as curious." Of their 
structure he had formed no idea ; as a proof of this we may 
mention the scale of the eel, which, according to him, is co- 
vered " with an infinity of large and small plates of an oval 
figure." We shall spare our readers the history of paste, 
and the considerations of this author on the " authentic proof 
of the infinite wisdom of the Almighty." 

Fontana ( Ltd le renin de la Viptre, Florence, 1781, vol. ii. 
p. 254) communicated a few microscopical observations on 
the gluten of eels, which are possessed of no value. He be- 
lieves it to be formed of small bladders filled with very minute 
spherical corpuscules. When dried on glass, these become more 
irregular, and a corpuscule appears in their interior. Finally, 
on breaking these bladders, a great quantity of minute corpus- 
cules were seen to issue. 

In a memoir On the scales of many species of fishes which are 
commonly believed to be destitute of these parts (Journ. de 
Physiq. 1787, t. xxxL p. 12), Broussonet merely describes the 
form of some scales as seen by the naked eye, or by the mi- 
croscope. In that article we observe the following statement : 
" The peasantry of many northern countries were acquainted 
with the scales of the eel long before Leuwenhoek, since 
they collected them with care, in order to mix them with the 
white-wash which they put on the walls of their houses, as 
. they thereby acquired a very agreeable lustre, particularly 
when the sun shone on them." 
i^^ w eusinger ( Histologic, volri. Histographie 9 Eisenach, 1822) 
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has as well as Reaumur, the silvery matter composed of 
small angular corpuscules, among which are likewise found 
others of a black, shining, and angular appearance. 

Kuntzmann ( Verhandlungen der Oesellschaft naturforschen- 
der Freunde in Berlin; Berlin 1824, p. 269; 1829, p. 369) 
has published only the first part of a very extensive work on 
the scales of fishes, which, however, aims at no other object 
than the description of their different forms. The author 
cannot succeed in his researches, because, from his ignorance 
of the true organization of scales, he must misinterpret their 
structure, and even misunderstand their forms ; but he is the 
first, as far as we know, who has advanced the opinion that 
their forms may afford distinctive characters in the different 
families. It is to be regretted that he has not followed out 
this idea, and that he has preferred to classify scales according 
to their form, a classification which is not satisfactory. Kuntz- 
mann has made his observations on scales in a dry state ; he 
believes, with Reaumur, that the growth takes place not only 
at the edges but throughout the whole extent of the scale. 
The following are the different classes of scales according to 
this author : — a, membranous ; these present no distinct con- 
centric lines ( Gadus lota ) ; b, semi-membranous ; the poste- 
rior part as in the preceding, the anterior marked with lines 
C Clupea harengus ) ; c, simple, which present only concentric 
lines, without longitudinal ones ( Salmo salar ) ; rf, with a re- 
gular design, for example, Murena anguilla ; e, with four dis- 
tinct fields, for instance, Cypn'nus carpio ; /, bristly ( Scor- 
poena ) ; the author thinks that the bristles are placed on the 
membrane which envelopes the scale ; they may be made to 
fall off by maceration ; g, spiny ( Perca lucioperca ) ; the spines 
are a true continuation of the scale? and maceration does not 
make them fall off. The two latter classes are divided in like 
manner into fields 

We shall afterwards see what errors attach to this classifi- 
cation ; thus the concentric lines exist in the first class in the 
form of cells, and it is only their transparency that prevented 
M. Kuntzmann perceiving them, although he adds that he 
saw irregular ones on the dried scales. Neither does any dif- 
ference exist, as the author imagines, between the scales of 
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the two last classes. At the same time, this memoir is of more 
yalue than all the preceding works on the subject. 

Ehrenberg ( Ann. de Poggendorf vol. xxviii. Leipsic 1833, 
p. 470) has lately described the crystals of silvery matter for- 
merly observed by Reaumur. He likewise gives an analysis, 
made by Henry Rose, of a small quantity of this substance. 
It is soluble in diluted nitric acid ; the solution is not affected 
by ammonia, and only very slightly so by the addition of oxa- 
lic acid. The results of these experiments 6hew,— that this 
matter evaporates by heat, without residuum ; that it contains 
no lime ; that it is soluble in the acids, as well as in alcohol 
and the alkalis (accompanied with ebullition in the latter). 

We shall afterwards give an account of our own experiments 
on the subject of these crystals, made under the microscope. 

M. Agassiz, in recent times, has strongly drawn the atten- 
tion of philosophers to the form of scales, by assuming them 
as the basis of his classification. After having said a few 
words, in the work quoted below, on the structure of the skin, 
he speaks first of the position of scales, and then of their form. 

M. Agassiz explains the different forms of imbrication, with- 
out entering into details on the disposition of the skin, and 
continues thus : " It results from this that the position of the 
scales Varies much ; however, we can usually distinguish pretty 
regular series, which enable us to determine their position 
with accuracy, particularly in the ease of imbricated scales. 
The series are disposed obliquely from the fore part backwards, 
from the middle of the back to the middle of the belly ; these 
series may be called dorso-ventral. It is necessary further to 
distinguish the superior and inferior demi-series, and I would 
call those which extend from the lateral line to the back me- 
dio-dorsal % and distinguish the 'anterior and posterior medio- 
dorsal, according as we wish to indicate those which are di- 
rected from before backwards, or those which are inclined 
from behind forwards. The same thing should be done with 
the series below the lateral line, which I call medio-ventral, 
such as extend from the lateral line backwards or downwards, 
being the posterior medio-ventral, and those directed forwards 
anterior medio-ventraL 

" Scales," continues M. Agassiz, " are contained in the mu- 
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oous cavities or in small bags formed by the chorion, to which, 
however, they do not adhere by means of vessels." We may 
observe that this point by no means appears to us to be set- 
tled ; we shall afterwards bring forward observations which 
contradict the idea. " They are formed of corneous or cal- 
careous plates or leaves, superimposed on each other, and 
which are secreted at the surface of the chorion ; these leaves 
successively attach themselves to the lower surface of the pre- 
ceding ones, to which they become soldered by layers of in- 
durated mucus." This is Leuwenhoek's idea, only he called 
these leaves scales. " In order to form an accurate notion of 
this development, it must be first examined in genera of fishes 
in which- the scales appear to present these dispositions in the 
most simple state, for example, the eel, blennies, cobitis, and 
leuciscus. . . . It is easy to convince oneself that the con- 
centric lines of the anterior edge and those of the posterior 
edge are continuations of each other." Nothing oan be more 
opposed to M. Agassiz's opinion than the scales mentioned, 
the concentric lines of which are nothing more than insulated 
cells. * 

" After macerating scales for some time in water, they can 
be easily divided into a great number of plates or leaflets more 
or less thick and of different sizes, but all retaining the shape 
of the scale. These leaflets are disposed above each other in 
6uch a manner, that the smallest occupy the centre of the 
scale and form its exterior part, while the largest, with their 
margin projecting beyond the preceding, are soldered succes- 
sively to their lower surface. We thus see evidently that the 
concentric lines visible on the surface of scales are simply the 
edges of the leaflets composing them." The fact related by 
M. Agassiz can refer only to the leaflets of the lower bed, 
which are separated by maceration ; his conclusion, therefore, 
is founded on a false interpretation, which, in other respects, 
without the aid of the microscope, cannot be correct. All the 
modifications observed in the form and nature of the surface 
in scales, arise from the forms of the augmenting leaflets, and 
the manner in which they are placed above each other. Layers 
of enamel are deposited on the outside of some scales (as 
among the Ganoides)." 
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With regard to the longitudinal canals, M. Agassiz calls 
them furrows. " There are grooves at the margin of their 
outer surface, which correspond to each other in the different 
leaflets, and multiply during the growth of the scale." In de- 
scribing the different external forms which the contour of scales 
presents to the naked eye, M. Agassiz likewise mentions the 
lobes, and continues thus : " When these lobes are hardened 
in the form of small teeth or very sharp serratures, and are 
only found in the last leaflet (the preceding successively dis- 
appearing as they become blunter), scales are then produced 
having a simple serrated edge ; but when they are found on 
many consecutive leaflets, the edge of the scale is covered 
with numerous rows of points, and it is then very rough to 
the touch." 

We shall afterwards see that our explanation of these points 
differs materially from that given by M. Agassiz ; that we 
find them to be distinctly organized formations, composed of 
an envelope and a dentiform body, which presents roots, dif- 
ferent surfaces, many degrees of development according to 
position, and different forms in different families of fishes. 

Lastly, M. Agassiz establishes the principal divisions of the 
class of fishes according to the form of the scales. " I believe 
that I have found," he says, " in the differences presented by 
scales, a means of tracing more exactly the natural affinities 
of all kinds of fishes. It cannot at least be disputed that the 
animals of this class possess, in their scaly integuments, a cha- 
racter peculiar to themselves, and not found to exist in any 
other class. The following are the orders and the names of 
the principal families : 1st Order : The Placoides. — Thus 
named on account of the irregularity of the solid parts of their 
integuments ; these consist of masses of enamel, often of con- 
siderable dimensions, at other times reduced to small points, 
such as the rings of the rays and the different shagreened sur- 
faces of rays and sharks. 2d Order: The Ganoides. — The cha- 
racter common to all these is the angular form of the scales, 
which are composed of two substances, namely, corneous or os-* 
seous leaflets placed one above another, and covered with a thick 
layer of enamel. M . Agassiz includes many families both recent 
and fossil in this order, such as the Sclerodermes, Gyranodon- 
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tes, Lophobranches, Goniodontes, Silures, and Sturgeons. 3d 
Order : The Ctenoides. — The scales are formed of plates pec- 
tinated on their posterior edge ; the pectinations of these nu- 
merous plates superimposed on each other so that the margin 
of the under one projects beyond that above it, rendering these 
scales rough to the touch. This structure is particularly re- 
markable among the Chenodontes and Pleuronectes. Here 
likewise are arranged the Percoides, Polyacanthes, Scienoides, 
Sparoides, Scorpionoides, and the Aulostomes. We shall after- 
wards have an opportunity of learning that these combs are very 
far from being simple plates, so arranged that the under ones al- 
ways project beyond the upper : we shall see that they are true 
teeth, all the development of which admit of being traced. This 
structure must needs have escaped M. Agassiz's observation, in 
consequence of the insufficiency of the means he employed. For 
the same reason, this distinguished observer has not discovered 
the form of the teeth in many of the families he has placed in 
the following order. 4th Order : The Cycloides. — The fa- 
milies belonging to this order have scales formed of simple 
plates, with a smooth border ; a structure which does not pre- 
vent their surface being frequently ornamented with various 
designs, imprinted at once on all the scales on their outer 
part, which is not covered. Here we must place the Labroi- 
des, Muges, and Atherines, Scomberoides, Gadoides, Gobi- 
oides, Murenoides, Lucloides, Salmones, Clupeae, and Cyprini. 
We shall subsequently see that this order contains families 
whose scales present the most strongly marked differences. 
Assuredly we cannot assimilate the scales of the Cyprini to 
those of the Gobioides, nor arrange the Muges with the Athe- 
rines ; the Muges present distinct teeth, although it may be 
true that the scales are not rough to the touch. In the family 
of the Cyprini there is room for sub-divisions. In this case 
also, a simple magnifying glass produced quite an insufficient 
enlargement of the objects for such investigations. We shall 
revert to this interesting point, which has acquired great im- 
portance since M. Agassiz's inquiries regarding the form of 
scales. > 

In finishing the history of researches into the structure of 
scales, we shall only remark, that nearly all authors have 
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shared in the ideas of Leuwenhoek ; and that it was impossi- 
ble for them to comprehend truly either the form or organiza- 
tion of scales, from not having employed the most powerful 
means of investigation, that is to say the microscope, which 
has procured more complete results for us.* 

Chap. III. — Scales considered as affording Characters for Classifi- 
cation. 

The most important question in the study of natural his- 
tory, is the determination of natural characters, that is to say, 
of characters which bring together the inherent properties of 
animals, — which are proper to them in their natural state, — 
and which can be studied either by observing an entire body, 
or only a few detached parts, and that always without the as^ 
sistance of other sciences. Now, what is most important in 
these researches, is precisely to determine characters in inti- 
mate relation with the nature of the animal, its organization, 
the anatomy and physiology of its body, which are, in short, 
essential, and undergoing no change with the accidents of ha- 
bitation, food, &c. 

It is the just determination and appreciation of these cha- 
racters which can furnish us with true and precise notions of 
species, genera, and families, and enable us to avoid the errors 
committed by those who imagine they have found, in the most 
insignificant details, sufficient characters to constitute a new 
species. Have we not thus seen botanists make two different 
species of the same flower, as it happened to grow on the sides 
or in the bottom of a ditch, and might, from this cause, more 
or less differ in the brilliancy of its flowers 1 Do we not daily 
see ichthyologists and zoologists creating new species accord- 
ing to changes of colour, size, &c, — changes which are alto- 
gether accidental, and depend entirely on the influences of 
climate, food, &c. But, apart from the small value attaching 

* The second chapter of Dr Mandl's paper is devoted to the explanation of 
the structure of scales. This we have been obliged, in the mean while, to 
omit, as it requires a greater number of illustrative figures to render it fully 
understood, than wo can at present find room for. The omission, however, 
is less to be regretted, as it in no way affects the interest or value of the two 
other chapters, each of which is complete in itaelfcwJBDiTOR. 
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to such characters as these, there is still another point most 
commonly overlooked by naturalists, on which we wish to say 
a few words. 

Any property whatever, which constitutes a natural charac- 
ter, may vary in different degrees, and thus constitute in its 
successive changes a continuous series. Relations unite all the 
members of this series ; no one is separated from another by 
a real difference, and each member of this series may be re- 
placed by another of the same series, without changing the 
nature of the being. Thus, for example, white and red colours, 
with all their variations, may be found in roses without dis- 
tinction, and yet no new species be created, All the shades 
between white and red, form in this case, then, a natural series, 
the members of which may be substituted for each other with- 
out changing the nature of the rose. 

Professor Mohs has made a very successful application of 
these principles to mineralogy, or, to speak more properly, these 
ideas of natural characters and the series they constitute, owe 
their origin to this distinguished philosopher. The creation 
of the systems of crystallization, such, for example, as the tes- 
sular, rhomboidal, pyramidal systems, &c, gave birth to as 
many natural series, containing a multitude of members, all 
of which may be substituted for each other, but which are 
in themselves essentially separated, and cannot be confound- 
ed. Thus it is of little importance, for the determination 
of a species, whether the mineral be crystallized under the 
form of a cube, or any other derived from that ; but never 
can it present, for example, a pyramidal form, for there is no 
transition between a cube and a pyramid. 

It is only characters, then, which distinguish series, and 
which admit of no transition, that can authorize us to establish 
distinctions between beings, and create new species. When- 
ever there is a passage between the characters of a new in- 
dividual and those of one previously known, we cannot make 
a real division. Unhappily the neglect, or perhaps the igno- 
rance, of these principles, has led many naturalists to create a 
multitude of species founded on distinctions quite futile, and 
(if I may be pardoned the expression) altogether foolish, pro- 
ducing an incumbrance of new species sufficient to ca 
disgust for the study of natural history. 
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There is only one way to remedy this abuse, that is to study 
true natural characters, to observe attentively the series they 
constitute, and to make a rigorous application of them in the 
classification of animals. Scales appear to us to offer one 
of these natural characters, for the classification of fishes. 
The intimate connection subsisting between the tegumentary 
appendages and the organization of the animal, of which we 
have already spoken in the former chapter, affords a very 
strong argument in favour of our opinion. We do not wish 
to rest our case on the reason that, because fishes can live 
when deprived of their fins, but not when deprived of their 
scales, it therefore follows that scales have a greater physio- 
logical value than fins. Such an argument would be too im- 
perfect and inconclusive. 

The physiological importance of scales has but little to do 
with our present purpose ; we only want to know, in this case, 
whether they can afford a distinctive character between dif- 
ferent individuals. Now, scales preserve the same form, not 
only in the same individual, but in all the individuals of the 
same species ; they are essentially different in individuals of 
another family ; they constitute different series of form, series 
which are very distinct in themselves, but the members of 
which offer ail the degrees of transition which unite them to 
each other. Scales may therefore serve as a natural charac- 
ter in the description and classification of fishes. 

The merit of having first called the attention of naturalists 
to scales is due to M. Agassiz ; but being deprived of the aid 
of the microscope, not only the organization of the scale re- 
remained concealed from him, but he inevitably also confound- 
ed scales of the most different forms. It is thus that M. 
Agassiz states,* that, in the family of the Cyprini, " all the 
body is covered with scales formed by a pretty considerable 
number of plates with the edges smooth and entire ; grooves 
or furrows, more or less numerous, extend from the centre of 
growth to the edge of the scales," &c., and he arranges the 
Cyprini in the family of the Cycloid es ; but these farrows 
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are canals— these entire and smooth edges of the plates are 
nothing else than lines resulting from the fusion of the cells, 
lines which are repeated on all the scales. We thus see that, 
from the organization not being well known, a characteristic 
description of scales could not be given, and some were con- 
founded with others which yet offered true marks distinctive of 
families. We find an example of this in the memoir of M. 
Agassiz above cited. 

This distinguished savant supposes (1. c. p. 48), that the 
relations which connect the Muges and Atherines with the 
Cyprini have entirely escaped Cuvier, on account of the too 
great importance which this celebrated naturalist attached to 
the presence or absence of spiny rays on the back. M. 
Agassiz had therefore to seek some character common to all 
these fishes, that he might be able to bring them together, and 
he says that he discovered this character in their scales, 
which are all composed of plates of growth with entire edges, 
and which he calls Cycloides. 

Now nothing strictly can be more different than the scales 
of the Muges, Atherines, and Cyprini. The difference is so 
great, that it alone determined us to place the Atherines in a 
separate family, a measure which had previously been hinted 
at by Cuvier, and which he would not have hesitated defini- 
tively to adopt, had he known the particular characters pre- 
sented by their scales. We have seen with pleasure that 
our opinion is supported by Professor Nordmann, who makes 
an entirely distinct family of the Atherines, as well as of 
Mullus. 

We can no longer affirm, with M. Agassiz, that Fitzinger 
has done wrong in separating Cyprinus from Cobitis. We 
shall not here discuss the reasons which determined the latter 
to effect this separation, but it is certain that the microscopic 
inspection of the scales justifies it completely, and that this 
difference alone authorizes a distinction to be made between 
these two genera. 

We shall not say more in this place in confirmation of our 
opinion. The examples adduced already demonstrate suffi- 
ciently, that the detailed study of scales by the aid of the 
microscope, can alone reveal their forms. Of this we find a 
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convincing proof in the incomplete results M. Agassiz obtained 
by studying them with the naked eye. His vast knowledge, 
and the care with which he conducted his researches, could 
not compensate for the insufficiency of his means of obser- 
vation. 

Another question here arises : how far can the scales afford 
marks of distinction between species, genera, and families ? 
It will be readily understood, that the detailed and continued 
study of a great number of well preserved individuals, can 
alone decide this. It may even be found that the same form 
reappears in different families, and that the other characters 
must concur in effecting a classification, in the same manner 
^s the same form of crystallization recurs in minerals alto- 
gether different. Hitherto, we have found the forms very 
distinct and characteristic in each family* If we have not 
been able to prosecute our researches to the distinction of 
genera and species, it is for want of a sufficient number of 
individuals ; at the same time we do not believe that we 
will require to renounce the attempt altogether. Our ulterior 
observations will throw light on this subject. Meanwhile wc 
have been able to establish differences between families, whose 
scales M. Agassis considered identical, as has been proved in 
the preceding pages. 



Report on the Manufacture of Tea, and on the Extent and Pro- 
duce of the Tea-Plantations in Assam. By C. A. Bruce, 
Superintendent of Tea-Culture.* With a map of the Tea 
Districts. 

I submit this report on our Assam Tea with much diffi- 
dence, on account of the troubles in which this frontier has 



* Presented by the Tea Committee appointed by Government (consisting 
of J omes Patch, Esq., T. W. Grant, Esq., and C. K. Robison, Esq., Dr 
Nathaniel Wallich, Raja Rada Kauth Deva, and Babao Rom Comul Sea), 
and read at the meeting of the Society on Wednesday 14th August 1839. 
Printed in Calcutta 21st September 1839, and dispatched same day by over- 
land mail, and communicated to us by Sir John Robison, K. H., Secretary 
of the Royal Society of Edinburgh, &c* &c. 
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been unfortunately involved. I have had something more 
than tea to occupy my mind, and have consequently not been 
able to commit all my thoughts to paper at one time ; this 1 
hope will account for the rambling manner in which I have 
treated the subject. Such as my report is, I trust it will be 
found acceptable, as throwing some new light on a subject of 
no little importance to British India, and the British public 
generally. In drawing out this report, it gives me much plea- 
sure to say, that our information and knowledge respecting 
tea and tea-tracts are far more extensive than when I last 
wrote on this subject ; — the number of tracts now known 
amounting to 120, some of them very extensive, both on the 
hills and in the plains. A reference to the accompanying 
map will shew that a sufficiency of seeds and seedlings might 
be collected from these tracts in the course of a few years to 
plant off the whole of Assam ; and I feel convinced, from my 
different journeys over the country, that but a very small por- 
tion of the localities are as yet known. 

Last year, in going over one of the hills behind Jaipore, 
about 300 feet high, I came upon a tea-tract, which must 
have been two or three miles in length,— in fact I did not see 
the end of it ; the trees were in most parts as thick as they 
could grow, and the tea seeds (smaller than what I had seen 
before) fine and fresh, literally covered the ground : this was 
in the middle of November, and the trees had abundance of 
fruit and flower on them. One of the largest trees I found 
to be two cubits in circumference, and full forty cubits in 
height. At the foot of the hill I found another tract, and, 
had time permitted me to explore those parts, there is no 
doubt but I should have found many of the Naga Hills covered 
with tea. I have Bince been informed of two more tracts 
near this. In going along the foot of the hills to ttie west- 
ward, I was informed that there was tea at Teweack^ or near 
it : this information came too late, for I had passed it, just a 
little to the east of the Dacca River, at a place called Cterie • 
doo, a small hill projecting out more than the rest on the 
plain to the northward, with the ruins of a brick temple on it ; 
• here I found tea, and no doubt, if there had been time to exa- 
mine, I should have found many more tracts. I crossed the 
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Dacca River at the old fort of Ghergotig, and walked towards 
the hills, and almost immediately came upon tea. The place 
is called Hauthoweah. Here I remained a couple of days go- 
ing about the country, and came upon no fewer than thirteen 
tracts. A Dewaniah who assisted me to hunt out these tracts, 
and who was weU acquainted with the leaf, as he had been in 
the habit of drinking tea during his residence with the Sing- 
phoes, informed me that he had seen a large tract of tea-plants 
on the Naga mountains, a day's journey west of Chiridoo. I 
have no reason to doubt the veracity of this man ; he offered 
to point out the place to me, or any of my men, if they would 
accompany him ; but as the country belonged to Raja Poo- 
runda Sing, I could not examine it. I feel convinced the 
whole of the country is full of tea. » 

Again, in going further to the south-west, just before I 
came to Gabrew hill, I found the small hills adjoining it, to 
the eastward, covered with tea-plants. The flowers of the 
tea on these hills are of a pleasant delicate fragrance, unlike 
the smell of our other tea-plants ; but the leaves and fruit ap- 
pear the same. This would be a delightful place for the ma- 
nufacture of tea, as the country is well populated, has abun- 
dance of grain, and labour is cheap. There is a small stream 
called the Jhangy river, at a distance of two hours' walk ; it is 
navigable, I am informed, all the year round for small canoes, 
which could carry down the tea, and the place is only one and 
a half day's journey from Jorehau(, the capital of Upper As- 
sam. South-west of Gabrew Purbut (about two days' jour- 
ney) there is a village at the foot of the hill, inhabited by a 
race called Norahs ; they are Shans, I believe, as they came 
from the eastward, where tea abounds. I had long conversa- 
tions with them, and the oldest man of the village, who was 
also the head of it, informed me, that when his father was a 
young man, he had emigrated with many others, and settled at 
Tipum opposite Jaipore, on account of the constant disturbances 
at Munkum ; that they brought the tea-plant with them, and 
planted it on the Tipum hill, where it exists to this day ; and 
that when he was about sixteen years of age, he was obliged 
to leave Tipum, on account of the wars and disturbances at 
that place, and take shelter at the village where he now re- 
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sides. This man said he was now eighty years of age, and 
that his father died a very old man. How true this story is, 
I cannot say, and do not see what good it would do the old man 
to fabricate it. This was the only man I met with in my jour- 
neys about the country who could give any account of the tea- 
plant, with the exception of an Ahum, who declared to me that 
it was Sooka, or the first Kacharry raja of Assam, who brought 
the tea-plant from Munkum ; he said it was written in his 
Putty, or history. The Ahum-Putty I have never been able 
to get hold of ; but this I know, that the information about 
the tea-plant pointed out by the old Norah man, as being on 
the Tipum hill, is true ; for I have cleared the tract where it 
grew thickest, about 300 yards by 300, running from the foot 
of the hill to the top. The old man told me his father cut 
the plant down every third year, that he might get the young 
leaves. 

To the west of Gabrew I did not find any tea : but to the 
westward of the Dhumeeree river I found a species, though 
not the same as that we use. If the people on the west side 
of the Bhunseeree river were acquainted with the true leaf, 
1 think tea would be found. I planted it all along the route 
I went, which may lead to its eventual discovery ; but people 
should be sent to search for the plant who are really acquaint- 
ed with it. I think a vast quantity of tea would be brought 
to light if this were done. A reference to the map will shew 
how our tracts are distributed all over the country. But how 
much tea they would all produce if fully worked, I will not 
pretend to say ; but in the course of this subject I will men- 
tion such matters relative to the tracts and plants on them, 
that every one may make his own calculation. Until lately, 
we had only two Chinese black tea-makers. These men have 
twelve native assistants ; each: Chinaman, with six assistants, 
can only superintend one locality, and the tea-leaves from the 
various other tracts, widely separated, must be brought to 
these two places for manufacture. The consequence is, that 
an additional number of labourers must always be employed 
to bring the leaves from so great a distance. The leaves suf- 
fer when brought in large quantities from a distance, as they 
soon begin to ferment, and the labour of only preparing them so 
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far in process, that they may not spoil by the morning, is exces- 
sive. The men have often to work until very late to accomplish 
this. When labour falls so very heavy, and on so very few, it 
cannot be expected that it can be equally well executed, as if 
more had been employed. The leaves last gathered are also 
much larger than they ought to be, for want of being col- 
lected and manufactured earlier ; consequently the tea is in- 
ferior in quality. I mention this to shew the inconvenience 
and expense of having so few tea-makers. 

The samples of black tea made by the twelve assistants 
having been approved of by the Tea Committee in Calcutta, 
it was my intention to have distributed the men among the 
different tracts ; but the late disturbances on our frontier have 
prevented this arrangement, and I have been obliged to em- 
ploy ten men in Assam (two others having gone to Calcutta 
in charge of tea) at the tract called Kahung, which is becoming 
a very extensive and important tea locality, so many others 
being near it, which can all be thrown into one. When we 
have a sufficient number of manufacturers, so that we can 
afford to have some at each tract or garden, as they have in 
China, then we may hope to compete with that nation in 
cheapness of produce ; nay, we might, and ought, to undersell 
them ; for if each tract or garden had its own tea-maker and 
labourers, the collecting of the leaves would not perhaps oc- 
cupy more than twelve days in each crop ; after which the 
men might be discharged, or profitably employed on the tea- 
grounds. But now, for the want of a sufficient number of la- 
bourers and tea-makers, there is a constant gathering of leaves 
throughout the month ; and, as I said before, those gathered 
last can only make inferior teas ; besides, the great loss by 
the leaves getting too old, and thereby unfit for being made 
into any tea ; and all this entirely for want of hands to pluck 
the leaves. It is true we have gained twelve black tea-makers 
this year, in addition to the last ; and twelve more native as- 
sistants have been appointed, who may be available next year 
to manufacture tea independently, as they were learning the 
art all last year. We have also had an addition to our esta- 
blishment of two Chinese green tea manufacturers, and twelve 
native assistants have been placed under them to learn ; but 



Digitized by 



Extent and Produce of the Tea- Plantations in Assam. 181 

what are these compared to the vast quantity of tea, or the 
ground the tea-plants cover, or might be made to cover, in 
three years, but a drop of water in the ocean ? We must go 
on at a much raster pace in the two great essentials — tea ma- 
nufacturers and labourers — in order to have them available at 
each garden, when the leaves come into season. 

If I were asked, when will this tea experiment be in a suf- 
ficient state of forwardness, so as to be transferable to specu- 
lators ? I would answer, when a sufficient number of native 
tea-manufacturers have been taught to prepare both the black 
and the green sort ; and that under one hundred available tea- 
manufacturers, it would not be worth while for private specu- 
lators to take up the scheme on a large scale ; on a small one 
it would be a different thing. In the course of two or three 
years we ought to have that number. Labourers must be in- 
troduced in the first instance to give a tone to the Assam 
opium-eaters ; but the great fear is that these latter would 
corrupt the new comers. If the cultivation of tea were en- 
couraged, and the poppy put a stop to in Assam, the Assamese 
would make a splendid set of tea-manufacturers and tea-culti- 
vators. *' 

In giving a statement of the number of tea-tracts, when I 
say that Tin&ri, or any other tract, is so long and so broad, it 
must be understood that space to that extent only has been 
cleared, being found to contain all the plants which grew 
thickly together ; as it was not thought worth while, at the 
commencement of these experiments, to go to the expense of 
clearing any more of the forest for the sake of a few strag- 
gling plants. If these straggling plants were followed up, 
they would, in all probability, be found gradually becoming 
more numerous, until you found yourself in another tract, as 
.thick and as numerous as the one you left ; and if the strag- 
gling plants of this new tract were traced, they would by 
degrees disappear, until not one was seen. But if you only 
proceeded on through the jungles, it is ten to one that you 
would come upon a solitary tea-plant, a little further on you 
would meet with another ; until you gradually found yourself 
in another new tract, as full of plants as the one you had left, 
growing absolutely so thick as to impede each other's growth. 
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Thus I am convinced one might go on for miles from one tract 
into another. All my tea-tracts about Tingri and Kahung are 
formed in this manner, with only a patch of jungle between 
them, which is not greater than what could be conveniently 
filled up by thinning those parts that have too many plants. 
At Kahung I have lately knocked three tracts into one, and I 
shall most probably have to continue doing the same until one 
tract shall be made of what now consists of a dozen. I have 
never seen the end of Juggundoo's tea-tract, nor yet Kujudotf* 
or Ningrents. 1 feel confident that the two former run over 
the hills and join, or nearly join, some of our tracts in the 
M attack country. Nor have I seen the end of Kahung tract, 
all about that part of the country being one vast succession of 
tea, from Bungagurra on the Debreiv to Jaipore on the Buri 
Dehing. It may be seen, on inspecting the map, how thickly 
the tea localities are scattered ; — those that are known, and 
they are but a small portion, compared to those that are un- 
known. There is the Namsong tract on the Naga hills, the 
largest that has yet been seen, and the extent of which is not 
ascertained. The tracts on the Gubind hills are unknown ; 
and this is likewise the case with Haut Holah and Cheridoo; So 
that there is a large field for improvement throughout, to say 
nothing of the Singpho tracts, which may be found to be one 
unbounded link to Hookum ; and who knows but it crosses the 
Irrawaddy to China ? Many tea-tracts I know have been cut 
down in ignorance by the natives, to make room for the rice 
field, for fire-wood, and fences. Many of these tracts have 
sprung up again, more vigorous than before. Witness that 
at Ningrew, where the natives say that every thing was cut 
down, and the land planted with rice, except on the high 
ground. 

With respect to the tea-plant being most productive on high 
or low ground, 1 cannot well say, as all our tracts are on the 
plains ; but from what little I have seen of the hill tracts, I 
should suppose they were not more productive. In China, the 
hill tracts produce the beet teas, and they may do the same 
here. Almost all my tracts on the plains are nearly on the 
une level, I should think. Nudwa, perhaps, is a little higher 
an Tingri, and Tingri a little higher than Kahung, but I 
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believe they are equally productive ; although, if I leaned to- 
wards any side with my limited experience, I should say that 
the low land, such as at Kahung, which is not so low as ever 
to be inundated by the strongest rise in the river, is the best 
The plants seem to love and court moisture, not from stag- 
nant pools, but running streams. The Kahung tracts have the 
water in and around them ; they are all in heavy tree-jungles, 
which makes it very expensive to clear them. An extent of 
300 by 300 will cost from 200 to 300 rupees ; i. e. according 
to the manner in which the miserable opium-smoking Assamese 
work. This alone ought to point out the utility of introducing 
a superior race of labourers, who would not only work them- 
selves, but encourage their women and children to do the 
same ; — in plucking and sorting leaves, they might be profit- 
ably turned to account for both parties. This I have not been 
able to instil into the heads of the Assamese, who will not 
permit their women to come into the tea-gardens. Indeed, 
unless more labourers can be furnished, a large amount of tea 
must not be looked for at present. Last season it was with 
the greatest difficulty that I could get a sufficient number of 
hands to gather the leaves. The plucking of the leaves may 
appear to many a very easy and light employment, but there 
are not a few of our coolies who would much rather be em- 
ployed on any other job ; the standing in one position so many 
hours occasions swellings in the legs, as our plants are not like 
those of China only three feet high, but double that size, so 
that one must stand upright to gather the leaves. The Chi- 
nese pluck theirs squatting down. We lie under a great dis- 
advantage in not having regular men to pluck the leaves ; 
those that have been taught to do so, can pluck twice as many 
as those that have not, and we can seldom get hold of the same 
men two seasons running. I am of opinion that our^rees will 
become of a smaller and more convenient size after a few years' 
cultivation ; because, trimming of the plants and taking all 
the young leaves as soon as they appear, month after month, 
and year after year, and the plants being deprived of the rich 
soil they had been living on from time unknown, must soon 
tell upon them. Transplanting also helps to stunt and shorten 
the growth of these plants. The Chinese declared to me, 
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that the China plants now at Deenjoy would never have at- 
tained to half the perfection they now have, under ten years 
in their own country. 

I may here observe, that the sun has a material effect on 
the leaves ; for as soon as the trees that shade the plants are 
removed, the leaf, from a fine deep green, begins to turn into 
a yellowish colour, which it retains for some months, and then 
again gradually changes to a healthy green, but now becomes 
thicker, and the plant throws out far more numerous leaves 
than when in the shade. The more the leaves are plucked, the 
greater number of them are produced ; if the leaves of the first 
crop were not gathered, you might look in vain for the leaves of 
the second crop. The tea made from the leaves in the shade, 
is not near so good as that from leaves exposed to the sun ; 
the leaves of plants in the sun, are much earlier in season 
than of those in the shade ; the leaves from the shady tract 
give out a more watery liquid when rolled, and those from the 
sunny a more glutinous substance. When the leaves of either 
are rolled on a sunny day, they emit less of this liquid than 
on a rainy day. This juice decreases as the season advances. 
The plants in the sun have flowers and fruit much earlier than 
those in the shade, and are far more numerous ; they have 
flowers and seeds in July, and fruit in November. Numerous 
plants are to be seen, that, by some accident, either cold or 
rain, have lost all their flowers, and commence throwing out 
fresh flower-buds more abundantly than ever. Thus it is not 
unfrequent to see some plants in flower so late as March 
(some of the China plants were in flower in April), bearing 
at once the old and the new seeds, flower-buds, and full-blown 
flowers, — all at one and the same time. The rain also greatly 
affects the leaves, for some sorts of tea cannot be made in a 
rainy day ; for instance the Powchong and Mingehew. The 
leaves for these ought to be collected about 10 a. m. on a sun- 
ny morning, when the dew has evaporated. The Powchong 
can only be manufactured from the leaves of the first crop ; 
but the Mingehew, although it requires the same care in mak- 
ing as the other, can yet be made from any crop, provided it 
is made on a sunny morning. The Chinese dislike gathering 
leaves on a rainy day for any description of tea, and never 
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will do so, unless necessity requires it. Some pretend to dis- 
tinguish the tea made on a rainy and on a sunny day, much 
in the same manner as they can distinguish the shady from 
the sunny teas — by their inferiority. If the large leaves for 
the black tea were collected on a rainy day, about seven 
seers, or fourteen pounds, of green leaves would be required 
to make one seer, or two pounds, of tea ; but if collected on 
a sunny day, about four seers, or eight pounds, of green leaves, 
would make one seer, or two pounds, of tea ; — so the China- 
men say. I tried the experiment, and found it to be correct. 
Our season for tea-making generally commences about the 
middle of March ; the second crop in the middle of May ; the 
third crop about the first of July ; but the time varies accord- 
ing to the rains setting in sooner or later. As the manufac- 
ture of the Sycliee and Mingehew black teas has never been 
described, I will here attempt to give some idea how it is per- 
formed. 

Sychee Black Tea. — The leaves of this are the Souchong 
and Powchong. After they have been gathered and dried in 
the sun in the usual way (see my former account of black 
tea), they are beaten and put away four different times ; they 
are then put into baskets, pressed down, and a cloth put over 
them. When the leaves become of a brownish colour by the 
heat* they throw out and have a peculiar smell, and are then 
ready for the pan, the bottom of which is made red-hot. This 
pan is fixed in masonry breast high, and in a sloping position, 
forming an angle of forty degrees. Thus the pan being placed 
on an inclined plane, the leaves when tossed about in it can- 
not escape behind, or on the sides, as it is built high up, but 
fall out near the edge close to the manufacturer, and always 
into his hands, so as to be swept out easily. When the bot- 
tom of this pan has been made red-hot by a wood fire, the 
operator puts a cloth to his mouth, to prevent inhaling any of 
the hot vapour. A man on the left of him stands ready with 
a basket of prepared leaves ; one or two men stand on his 
right with dollahs, or shallow baskets, to receive the leaves 
from the pan, and another keeps lifting the hot leaves thrown 
out of the pan into the dollah, that they may quickly cool. 
At a given signal from the Chinaman, the person with the 
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basket of prepared leaves seizes a handful and dashes it as 
quick as thought, into the red-hot pan. The Chinaman tosses 
and turns the crackling leaves in the pan for half a minute, 
then draws them all out by seizing a few leaves in each 
hand, using them by way of a brush, not one being left be- 
hind. They are all caught by the man with the dollah or 
basket, who, with his disengaged hand, continues lifting the 
leaves and letting them fall again, that they may quickly cool. 
Should a leaf be left behind in the pan by any accident, the 
cloth that is held ready in the mouth is applied to brush it 
out ; but all this is done as quick as lightning. The man that 
holds the basket of leaves watches the process sharply ; for no 
sooner is the last leaf out of the pan, than he dashes in ano- 
ther handful, so that, to an observer at a little distance, it ap- 
' pears as if one man was dashing.the leaves in, and the other 
as fast dashing them out again — so quickly and dexterously is 
this managed. As soon as one basket has received about four 
handsful of the hot leaves from the pan, it is removed, and 
another basket placed to receive the leaves ; and so on, until 
all is finished. A roaring wood fire is kept up under the pan, 
to keep the bottom red-hot, as the succession of fresh leaves 
tends greatly to cool the pan, which ought always to be scrub- 
bed and washed out after the process is over. In China these 
pans are made of cast-iron, and if great care is not taken, 
they will crack in the cooling; to prevent which, one man 
keeps tapping the inside of the edge of the pan briskly with a 
wet broom, used in the cleaning of the vessel, while another 
pours cold water in gently ; thus it cools in a few seconds, and 
is ready for another batch of tea. The leaves are rolled and 
tatched the same as the other teas, and put into the drying 
basket for about ten minutes. When a little dry, people are em- 
ployed to work and press the leaves in the hands in small quan- 
tities, of about one and a half to two rupees* weight at a time, 
for about half a minute ; they are then put into small square 
pieces of paper and rolled up ; after this they are put into the 
drying basket, and permitted to dry slowly over a gentle fire 
for some hours, until the whole is thoroughly dry. This tea 
is not sold in the China market ; it is used principally as offer- 
ers to the priests, or kept for high days and holidays. It is 
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said to be a very fine tea, and there is not one man in a hun- 
dred who can make it properly. The Powchong tea is made 
in the same way as the Sychee, with this exception, that it is 
not formed into balls. 

Mingehew Black Tea. — The leaves (Powchong) are plucked 
and dried in the sun, and arc then beaten and dried in the 
shade for half an hour; this is done three successive times, 
and the leaves are very much shaken by> circular motion 
given to them in a sieve, so as to keep them rolling and tum- 
bling about in the centre of itr This treatment continues un- 
til they are very soft ; they are then allowed to remain for a 
short time ; the contents of the first sieve are then placed in 
the centre of a close-worked bamboo basket, with a narrow 
edge, and the leaves are divided into four equal parts. The 
contents of the second sieve are placed in another bamboo 
basket like the former, and this basket is placed on the top of 
the first, and so on, piling one basket upon another, until all 
is finished ; — there may be about two pounds of leaves in each 
basket. The red-hot pan is used the same as in Sychee > only 
now the men cast in one division of the leaves into the basket, 
and this is tumbled and tossed about in the red-hot pan like 
a plaything for about thirty seconds, and then swept out ; ano- 
ther division is cast in, and so on, until all the prepared bas- 
kets have been emptied. The contents of each basket are 
still kept separate, by placing the leaves, when they come out 
of the pan, in separate baskets. The whole is a brisk and 
lively scene, and quite methodical, every one knowing his sta- 
tion, and the part he has to perform. The baskets are then 
arranged on shelves to air ; the contents are afterwards tatched 
the same as our black teas, and fired in the drying baskets, 
but with this difference, that each division is placed on paper 
and dried. When it is half dry (the same as our teas), it is 
,put away for the night, and the next morning it is picked, and 
put into the drying baskets over gentle deadened fires, and 
gradually dried there ; it is then packed hot. This tea is a 
difficult sort to make. 

Shung Pahg Black Tea. — Pluck the young (Paho) leaf that 
has not yet blown or expanded, and has the down on it, and 
the next one that has blown, with a part of tho stalk; put it 
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into the sun for half an hour, then into the shade ; tatch over 
a gentle fire, and in tatching roll the leaves occasionally in the 
pan, and spread them all round the sides of the same ; again 
roll them until they begin to have a withered and soft appear- 
ance, then spread them on large sieves, and put them in the 
shade to air for the night ; next morning pick, and then fire 
them well. Some tea-makers do not keep them all night, but 
manufacture and pack the tea the same day. This tea is va- 
lued in China, as it is very scarce ; but the Chinamen acknow- 
ledge that it is not a good sort. They prefer the teas the 
leaves of which are come to maturity. 

The China black tea-plants which were brought into Muttack 
in 1837, amounted in all to 1609 — healthy and sickly. A few 
of the latter died, but the remainder are healthy, and flourish 
as well as if they had been reared in China. The leaves of 
these plants were plucked in the beginning of March, and 
weighed sixteen seers, or thirty-two pounds. Many of the 
plants were then in flower, and had small seeds. They are 
about three feet high, and were loaded with fruit last year, 
but the greater part of it decayed when it had come to ma- 
turity, as was the case with the Assam tea-seeds, and almost 
every seed of these wilds, in the past year. The seeds should, I 
think, be plucked from the plant when thought ripe, and not 
be permitted to drop or fall to the ground. I collected about 
twenty-four pounds of the China seeds, and sowed some on 
the little hill of Tipum, in my tea-garden, and some in the 
nursery-ground at Jaipore, above three thousand of which have 
come up, are looking beautiful, and doing very well. I have 
since found out that all the China seedlings on Tipum bill 
have been destroyed by some insect. 

The Assam and China seedlings are near each other ; the 
latter have a much darker appearance. I have made but few 
nurseries, or raised plants from seed, as abundance of young 
plants can be procured, of any age or size, from our tea-tracts. 
There may be about 6000 young seedlings at Chubwa ; at 
De enjoy about 2000 ; at Tingri a few ; and some at Paun- 
dooah. In June and July 1837, 17,000 young plants were 
brought from Muttack, and planted at a place called Toong- 
roottg Patar, amongst the thick tree jungles of Sadiyo. 

In March of the same year, six or eight thousand were 
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brought from Muttack, and planted in different thick jungles 
at Sadiya ; many of these died in consequence of the buffa- 
loes constantly breaking in amongst them ; the rest are doing 
well, but 1 am afraid will be killed from the above cause ; and, 
now that I have removed to Jaipore, they^are too far off for 
my personal superintendence. 

In 1838, 52,000 young tea-plants were brought from the 
Netnsong Naga hill tracts, about ten miles from Jaipore ; a 
great portion of these have been lately sent to Calcutta, to be 
forwarded to Madras ; should they thrive there, it is my opi- 
nion that they will never attain any height, at least not like 
ours, but be dwarfish like the China plants. Deenjoy, Chub- 
wa, Tingri, and Geela-Jhan tracts have been filled up or en- 
larged with plants from the jungle .tracts. In transplanting 
from one sunny tract to another, when done in the rains, very 
few, if any, die ; if the plants be removed from a deep shade 
to a sunny tract, the risk is greater, but still, if there be plen- 
ty of Tain, few only will die. If from a deep shade to a piece 
of ground not a tea-tract, and exposed to the sun — for instance, 
from the Naga hills to Jaipore — if there be plenty of rain, 
and the soil congenial, as it is at this place, few will die ; if 
shaded by a few trees, less will perish ; if taken from shade, 
and planted in shade, and the soil uncongenial, but there is 
plenty of rain, the greater portion will live ; — witness Toong- 
roong Patar at Sadiya. If the plants are brought from deep 
shade, and planted in the sun, in uncongenial soil, let them 
have ever so much rain, not one in fifty will be alive the third 
year ; — witness 30,000 brought to Sadiya. I believe the tea- 
plant to be so hardy that it would almost live in any soil, pro- 
vided it were planted in deep shade when taken to it. There 
should be plenty of water near the roots, but the plants should 
always be above inundation. As soon as it has taken root, 
which it will soon do, the shade may be removed, and there 
will be no fear of the plant dying. 

The advantage of getting plants from the jungle tracts is, 
that you can get them of any age or size ; nothing more is 
necessary than to send a few coolies early in March, just as 
the rains commence, and have the plants of the size required 
removed to your own garden ; and if they are of a moderate 
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size, you may gather a small crop of tea from them the next 
year. As these plants are very slender, it would be best to 
plant four or five close together to form a fine bush. If the 
plants are raised from seed, you may expeet a small crop of 
tea the third year, bat they do not come to maturity under 
six years. It is said they live to the age of forty or fifty years. 
The Chinese way of digging a hole, and putting in a handful 
or two of seed, does not succeed so well in this country, as 
putting two or three seeds on small ridges of earth, and cover- 
ing them over, which I have found to answer better. 

In clearing a new tea-tract, if the jungle trees are very 
large and numerous, it would be as well to make a clean 
sweep of the whole, by cutting them and the tea-plants all 
down together ; for it would be impossible to get rid of so 
much wood without the help of fire. The tea-plants, if al- 
lowed to remain, would be of little use after they had been 
crushed and broken by the fail of the large trees, and dried 
up by the fire ; but admitting that they could escape all this, 
the leaves of trees from twelve to twenty feet high could not 
be reached, and, if they could, they would be almost useless 
for tea-manufacture, as it is the young leaves from young 
trees that produce the best teas. But if all were cut down 
and set fire to, we should have a fine clear tract at once, at 
the least expense, and might expect to have a pretty good 
crop of tea one year after the cutting, or at furthest, the se- 
cond year; for it is astonishing with what vigour' the plant 
shoots up after the fire has been applied. And we gain by 
this process ; for, from every old stock or stump cut down, 
ten or twelve more vigorous shoots spring up, so that, in the 
place of a single plant, you have now a fine tea-bush. I think, 
from what I have seen of these plants, that, if cut down every 
third year, they would yield far superior teas ; neither am I 
singular in this opinion, the green tea Chinamen having told 
me that they cut down their plants every ninth year, which 
may be reckoned equivalent to our third year, taking into con- 
sideration the size of our trees and the richness of our soil. 
Our trees, or plants, are certainly more than four or five times 
the size of theirs, and must consequently yield so many times 
more produce ; theirs is the dwarf, ours the giant tea. The 
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size of the leaf matters nothing, in my opinion, provided it is 
young and tender, even their diminutive leaf, if one day too 
old, is good for nothing. 

As the green tea Chinamen have just commenced opera- 
tions, I will try to give some account of this most interesting 
process. All leaves up to the size of the Souchong are taken for 
the green tea. About three pounds of the fresh leaves, imme- 
diately they are brought in, are cast into a hot pan (sometimes 
they are kept overnight when abundance have been brought in, 
and we have not been able to work all up) ; they are then 
rolled and tossed about in the pan, until they become too hot 
for the hand. Two slips of bamboo, each about a foot long, 
split at one end so as to form six prongs, are now used to 
tumble and toss the leaves about, by running the sticks down 
the sides of the pan, and turning the leaves up first with the 
right hand, then with the left, and this as fast as possible ; 
which keeps the leaves rolling about in the pan without being 
burnt : this lasts about three minutes ; the leaves will then 
admit of being rolled and pressed without breaking. They 
are now taken from the pan and rolled in- dollahs, much the 
same as the black tea, for about three minutes, in which 
process a great quantity of the juice is extracted, if they be 
fresh leaves ; but if they have been kept over night, very little 
juice can be expressed from them in the morning, on account 
of its having evaporated. The Chinamen say, this does not 
matter, as it makes no difference in the tea. The leaves are 
then pressed hard between both hands, and turned round and 
pressed again and again, until they have taken the shape of a 
small pyramid. They are now placed in bamboo baskets or 
dollahs with a narrow edge, and the dollahs or bamboo frame- 
work (see fig. 2 of my former account of black tea) where they 
are exposed to the sun for two or three minutes, after whicli 
these pyramids of tea are gently opened, and thinly spread on 
the dollahs to dry. When the tea has become a little dry 
(which will be the case in five or ten minutes if the sun be 
hot), it is again rolled, and then placed in the sun as before ; 
this is done three successive times. But should the weather 
be rainy, and there is no hope of its clearing, all this drying 
is done over the fire in a small drying basket, the same as 
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with black tea. The green tea makers have as great an aver- 
sion to drying their tea over the fire as the black tea makers. 
The third time it has been rolled and dried, there is very little 
moisture left in the tea ; it is now put into a hot pan, and 
gently turned over and over, and opened out occasionally, un- 
til all has become well heated; it is then tossed out into a 
basket, and white hot put into a very strong bag, previously 
prepared for it, about four feet long, and four spans in circum* 
ference. Into this bag the tea is pressed with great force wtth 
the hands and feet ; from fourteen to twenty pounds being 
put in at one time, and forced into as small a compass as pos- 
sible. With his left hand the man firmly closes the mouth of 
the bag immediately above the leaves, while, with 'the right 
hand, he pommels and beats the bag, every now and then giv- 
ing it a turn ; thus he beats and turns and works at it, tight- 
ening it by every turn with one hand, and holding on with the 
other, until he has squeezed the leaves into as small a compass 
as possible at the end of the bag. He now makes it fast by 
turns of the cloth where he held on, so that it may not open ; 
and then draws the cloth of the bag over the ball of leaves, 
thus doubling the bag, the mouth of which is twisted and made 
fast. The man then stands up, holding on by a post or some 
such thing, and works this ball of leaves under his feet, at the 
same time alternately pressing with all his weight, first with 
one foot and then the other, turning the ball over and over, 
and occasionally opening the bag to tighten it more firmly. 
When he has made it almost as hard as a stone, he secures 
the mouth well and puts the bag away for that day. Nest 
morning it is opened out and the leaves gently separated and 
placed on dollahs, then fired and dried until they are crisp, the 
same as the black tea, after which they are packed in boxes 
or baskets. In China the baskets are made of double bamboo, 
with leaves between. The tea may then remain on the spot 
for two or three months, or be sent to any other place to re- 
ceive the final process. This first part of the green tea pro- 
cess is so simple, that the natives of this country readily pick 
it up in a month or two. The second process now commences 
by opening the boxes or baskets, and exposing the tea on large 
shallow bamboo baskets or dollahs (see former account, fig. 1) 
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until it has become soft enough to roll ; it is then put into cast- 
iron pans, set in brick fire-places, the same as described in 
making the Sychee black tea. The pan is made very hot by 
a wood-fire, and seven pounds of the leaves are thrown into it 
and rubbed against the pan, with the right hand until tired, 
and then with the left, so as not to make the process fatiguing. 
The pan being placed on an inclined plane, the leaves always 
come tumbling back towards and near the operator, as he 
pushes them up from him, moving his hand backwards and for- 
wards and pressing on the leaves with some force with the 
palms, keeping the ends of the fingers up to prevent their com- 
ing in contact with the hot pan. After one hour's good rub- 
bing, the leaves are taken out and thrown into a large coarse 
bamboo-sieve, from this into a finer one, and again still finer 
one, until three sorts of tea have been separated. The first, 
or largest sort, is put into the funnel of the winnowing ma- 
chine, which has three divisions of small traps below, to let the 
tea out. A man turns the wheel with his right hand, and with 
the left regulates the quantity of tea that shall fall through 
the wooden funnel above, by a wooden slide at the bottom of 
it. The tea being thrown from the sieves into the funnel, the 
man turns the crank of the wheel, and moves the slide of the 
funnel gradually, «o as to let the tea fall through gently, and 
in small quantities. The blast from the fan blows the smaller 
particles of tea to the end of the machine, where it is inter- 
cepted by a circular moveable board placed there. The dust 
and smaller particles are blown against this board and fall out 
at an opening at the bottom into a basket placed there to re- 
ceive it. The next highest tea is blown nearly to the end of 
the machine, and falls down through a trough on the side into 
a basket ; this tea is called Young Hyson. The next being a 
little heavier, is not blown quite so far ; it falls through the 
same trough, which has a division in the middle ; this of course 
is near the centre of the machine. A basket is placed be- 
neath to receive the tea, which is called Hyson. The next, 
which is still heavier, falls very near to the end of the fan, 
this is^called Gunpowder Tea ; it is in small balls. The heaviest 
tea falls still closer to the fan, and is called Big Gunpowder ; 
it is twice or three times the sixe of Gunpowder tea, and com- 
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posed of several young leaves that adhere firmly together. 
This sort is afterwards put into a box and cut with a sharp 
iron instrument, then sifted and put among the Gunpowder, 
which it now resembles. The different sorts of tea are now 
put into shallow bamboo baskets, and men, women, and chil- 
dren are employed to pick out the sticks and bad leaves ; this 
is a most tedious process, as the greatest care is taken not to 
leave the slightest particle of any thing but good tea. But to 
assist and quicken this tiresome process, beautiful bamboo 
sieves, very little inferior to our wire ones, and of various 
sizes, are employed. The different teas are thrown into sieves 
of different sizes, from large gunpowder to dust tea ; they are 
shaken and tossed, and thrown from one person to another in 
quick succession, making the scene very animating ; in this 
way a great portion of the stalks are got rid of. After the 
tea has been well sifted and picked, it is again put into the 
hot pans and rubbed and rolled? as before, for about one hour ; 
it is then put into shallow bamboo baskets, and once more 
examined, to separate the different teas that may still remain 
intermixed, and again put into the hot pan. Now a mixture 
of sulphate of lime and indigo, very finely pulverized and sift- 
ed through fine muslin, in the proportion of three of the for- 
mer to one of the latter, is added ; to a pah of tea containing 
about seven pounds, about half a tea-spoonful of this mixture 
is put and rubbed and rolled along with the tea in the pan for 
about an hour, as before described. The tea is then taken hot 
from the pan and packed firmly in boxes, both hands and feet 
being used to press it down. The above mixture is not put 
to the tea to improve its flavour, but merely to give it a uni- 
form colour and appearance, as without it some of the tea 
would be light and some dark. The indigo gives it the colour, 
and the sulphate of lhne fixes it. The Chinese call the former 
Youngtm, the latter Acco. Large gunpowder tea they call 
Tychen ; little gunpowder, Cheocheu ; hyson, Chingcha ; young 
hyson, Uchin ; skin tea, or old leaves in small bits, Poocha ; 
the fine dust or powder tea, Chamoot. 

The leaves of the green tea are not plucked the same as 
the black, although the tree or plant is one and the same, 
which has been proved beyond a shadow of doubt ; for I am 
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now plucking leaves for both green and black from the same 
tract and from the same plants ; the difference lies in the ma- 
nufacture, and nothing else. The green tea-gatherers are ac- 
commodated with a small basket, each having a strap passed 
round the neck, so as to let the basket hang on the breast. 
With one hand the man holds the branch, and with the other 
plucks the leaf, one at a time, taking as high as the Souchong 
leaf; a little bit of the lower end of the leaf is left for the 
young leaf to shoot up close to it ; not a bit of stalk must be 
gathered. This is a very slow and tedious way of gathering. 
The black tea-maker plucks the leaves with great rapidity 
with both hands, using only the forefinger and thumb, and 
collects them in the hollow of the hand ; when his hand is 
full he throws the leaves into a basket under the shade of the 
tree ; and so quickly does he ply his hands that the eye of a 
learner cannot follow them, nor see the proper kind of leaf to 
be plucked ; all that he sees, is the Chinaman's hands going 
right and left, his hands fast filling, and the leaves disappear- 
ing. Our coolies* like the green tea Chinamen, hold the 
. branch with one hand, and deliberately pluck off the leaf re- 
quired, then the next, and so on, by which process much time 
is lost, and a greater number of hands are wanted. Not hav- 
ing a regular set of pluckers is a very great drawback to us ; 
for the men whom we teach this year we see nothing of the 
next ; thus every year we have to instruct fresh men. This 
difficulty will be removed when we get regular people attach- 
ed to the tea-plantations ; or when the natives of these parts 
become more fixed and settled in their habitations, and do not 
move off by whole villages from one place to another, as they 
have of late years been doing ; and when the aversion they 
have throughout Assam to taking service for payment has been 
overcome. They seem to hold this as mean and servile ; pre- 
ferring to cultivate a small patch of ground which barely 
yields a subsistence. I can perceive, however, that there is a 
gradual change taking place in the minds of the labouring 
class of people, or coolies ; for occasionally some good able- 
bodied men come forward for employment. The generality 
of those that have hitherto offered themselves, has been from 
the very poorest and the most worthless in the country* In 
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the cold season, when the men have nothing to sow or reap, 
two or three hundred can be collected ; but as soon as the 
rains set in, all but those who have not bounds, or are not in- 
volved in debt, go off to their cultivations, at the very time 
when our tea-operations commence. As long as things con^ 
tinue in this state, the price of tea will be high ; but if thi3 
drawback were removed, there is nothing to prevent our un- 
derselling the Chinese, except the experience of a few more 
years. 

But let us return to our teas, and take a comparative view 
of the qualities of the black and green teas, which may nearly 
be as follows: Paho black tea leaf would make green tea, 
some gunpowder, and some young hyson. Pouchong, although 
classed as a second black tea, on account of the high price it 
fetches in the market, is a third-rate leaf, for it is rather larger 
than the Souchong. Some of it would make young hyson, and 
some skin tea. Souchong would make hyson and young hyson. 
Toychong would make skin tea. — I will here mention the dif- 
ferent kinds of black teas, to make the matter more clear to 
those who take an interest in the subject. Thowung-Paho 
(the Sung fa is the same leaf as this) is the downy little leaf 
not expanded, and the one next to it that has just unfolded 
a little. This tea when made appears full of small white leaves, 
which are the little downy leaves, just mentioned. Tmazee- 
Paho is from the second crop, and nearly the same kind of 
tea, only a little older ; the leaf next the small downy one 
(being a little more expanded) and the small leaf below this, 
are taken, making three in all ; this has also numerous white 
leaves, but not so many as the former. Souchong is the next 
largest leaf ; this is well grown, but embraces all the leaves 
above it. When the upper leaves have grown out of season for 
Thowung-Paho and T?vazee-Paho, they are all plucked for the 
Souchong from the third and fourth of the upper leaves. From 
Souchong leaves the Minchong and Sychee teas are made in 
the first crop, and no other. Pouchong is the next largest 
leaf; it is a little older and larger than the Souchong. From 
this leaf the Sychee and Minchong teas can be made in the 
first crop only. The Pouchong is never made in the second 
crop, on account of its not having a good flavour ; many of 
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the Souchong leaves are mixed up in this tea. The Toychong 
leaves are those that are rejected from the Souchong and 
Pouchong, as being too large and not taking the roll. When 
the teas are picked, these leaves are put on one side. The 
Chinese often put them into a bag, and give them a twist, 
something in the green tea way, and then mix them up with 
the Souchong to add to the weight. This leaf {Toychong) 
becomes worse in the second and third crops ; — it is a cheap 
tea and sold to the poor. All the black teas that are damaged 
have the flower of what the Chinese call Qui fa, another call- 
ed Son fa, mixed up with them. One pound of the flowers is 
put to each box of damaged tea. After the teas have been 
well tatched and mixed up with other sorts, these leaves give 
them a pleasant fragrance. The Son fa plant is about two 
feet high, and kept in flower-pots ; it is propagated from the 
roots. The Qui fa plant is from three to four feet high ; one 
pound of the flowers is put to a box of tea. The plant was 
seen in the Botanical Gardens at Calcutta by our Chinese in- 
terpreter. The flowers of this plant are considered finer than 
those of the Son fa. I annex a rough drawing of each of them, 
as given to me by the interpreter ; the dots in the drawings 
are intended for small flowers.* 

The black tea-makers appear to me to be very arbitrary 
in their mode of manufacture ; sometimes they will take the 
leaves of the Thowung-Paho, or perhaps Twazee-Paho; but if 
it has been raining, or there is any want of coolies to pluck 
the leaves quickly, or from any other cause, they will let the 
leaves grow a few days longer, and turn all into Souchong ; 
which, it must be remembered, takes all the small leaves above 
it. If it is the first crop, the Souchong and Pouchong leaves 
may all be turned into Souchong tea ; but even if it is the 

* These two sketches are not deemed sufficiently instructive to be added 
here. One of them is entitled Qui fa, which is the name of the Olea fra- 
grans, or Sweet-scented Olive, the flowers of which are said to be used for 
perfuming teas. But it is more like the Aglaia odorata, a very different plant, 
which is also supposed to be applied in China for a similar purpose. This 
last, however, is called Tsfiulang by the Chinese according to Kumph, and 
Sam yelp lan according to Roxburgh. The other sketch, entitled Lan fa* 
seems to be intended for a liliaceous, or, at any rate, an endogenous plant. 
I am unable to offer any conjecture about it.— N. W. 
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second crop, when the Pouchong leaves ought not to be gather- 
ed, they are nevertheless plucked and mixed up with the 
Souchong leaves. Almost all our black and all the green teas 
have just been made from one garden. When the green tea 
makers complained that the leaves were beginning to get too 
• large for them — that is, they were fast . growing out of Sou- 
chong and running into Pouchong — the black tea makers took 
up the manufacture ; plucked all the leaves, and made excel- 
lent Pouchong ; so that between the two, there is not a leaf 
lost. When the black tea-makers have a garden to them- 
selves they are cruel pluckers, for they almost strip the tree 
of leaves for the Souchong, and are not at all nice in the 
plucking ; the third and even the fourth leaf on a tender 
twig is nipped off in the twinkling of an eye ; they then look 
about. for more young leaves, and away go the Pouchong, and 
Toychong too, which is the largest leaf of all. But the green 
tea-men pluck quietly, one by one, down to Souchong, The 
black tea men separate all their teas into first, second, third, 
and fourth crop ; but the green tea manufacturers make no 
distinction ; they prepare all the tea they can, throughout the 
season, box or basket it up, and when the season is over, they 
set off for Canton with their produce ; a,t least all those who 
do not wish to sell their tea on the spot. The different mer- 
chants go in quest of it there. It now indiscriminately under- 
goes the second process ; that is, the different crops are all 
mixed up together. No old leaves can be mixed in the green, 
as in the black teas ; for the long rolling in the pan crushes 
them, and the fan blows them away, so that only the young 
leaves are left. 

We shall now take a comparative view of the number of 
men required by the black and the green tea makers for one 
pair of pans. 

For the black tea-makers there will be required, 

To tateh, 2 men 

... roll, . • . . , 4... 

... attend to the fire, . . . . 1 ... 

... dry, . . . . , 1 ... 

... beat and put in the sun, . . . 2 ... 

u*^ Total number of men, « 10 
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To keep these men fully at work, from twenty-five to thirty 
coolies will be required to pluck leaves, and they will turn 
out about two boxes of tea per day (weighing one maund, or 
80 pounds), if the weather be fine and sunny ; but scarcely 
half that quantity if it be rainy, on account of the coolies not 
plucking so much on a rainy, as they would on a fair sunny 
day. As the people of the country become acquainted with 
the gathering and manufacturing, three boxes, of forty pounds 
each, may be expected in fine weather, adding perhaps a few 
men to the number of coolies. 

A pair of pans for the green tea-makers would require, du- 
ring the first process, 

To tatch, ..... 2 men 

... receive the tea from the pans, . . 1 ... 

... roll, . ■ • • • 8 ... 

... attend to the fire, . . . . 1 ... 

... put the leaves in the sun and turn them, 4 ... 

Total number of men, . 16 
Thirty coolies would be required to keep these men in full 
play, and they would turn out two boxes of twenty-three seers, 
or forty-six pounds each, per day ; in all ninety-two pounds of 
tea. If the weather be rainy, of course the produce is much 
less, as the gatherers then do only half work. Thus the diffe- 
rence between the black and green is, that the former requires 
six manufacturers less ; and that when the black tea is finish- 
ed, boxed, and ready for exportation, the green has only un- 
dergone the first process, and is but half finished, although it 
is ready for exportation to any appointed place, to receive the 
final and troublesome, as well as most expensive part of the 
process. Nevertheless the first part of the green tea prepara- 
tion is easily learnt by the natives of this place, in about two 
or three months. In speaking of the trouble and expense at- 
tending the second process of the green tea-making, I beg to 
observe that it appears to me, from what little I have seen of 
it, that machinery might easily be brought to bear ; and as 
Assam is about to become a great tea country, it behoves us 
to look to. this. The tea half made, as above described, I am 
informed by the green tea Chinamen now with me, is put 
either into boxes or baskets, with bamboo leaves between ; it 
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has to make in this state a long journey by land and water, 
and then to go one or two months in a boat by sea, before 
it reaches Canton, where it is laid aside for one or two months 
more, before it undergoes the second process ; making in 
all about five months from the time it was first prepared. 
All that is required is to keep it dry. Now if all this be 
true, which I have no doubt it is, I see no reason why we 
could not send it to England, and have it made up there. I 
rather see every thing in favour of such a plan, and nothing 
against it. After a year's instruction under Chinamen, it 
might be left to the ingenuity of Englishmen to roll, sift, and 
clean the tea by machinery, and, in fact, reduce the price of 
the green tea nearly one-half, and thus enable the poor to 
drink good unadulterated green tea, by throwing the indigo 
and sulphate of lime overboard. At all events, the experi- 
ment is worthy of a fair trial, and the first step towards it 
would be to manufacture the tea at Calcutta ; or perhaps it 
would be better to let the China green tea-makers go direct 
to England along with it, and have it manufactured there at 
once. 

Now for a word about the lead-canister maker, who is a very 
important man in our establishment ; for without him we could 
not pack our teas. — On two tiles about an inch thick and six- 
teen inches square, is pasted, on one side, a sheet of very fine 
thick paper, said to have been made in Cochin-China, over 
this another sheet is pasted only at the edges. The paper 
must be very smooth, and without any kind of hole, knob, or 
blemish. To make it answer the purpose better, fine chalk is 
rubbed over it. The tiles thus prepared are laid one over the 
other, and moved backwards and forwards, to ascertain if they 
work smoothly. The lower tile rests on two pieces of wood, 
about four inches in thickness, and the exact length of the tile. 
The room where the sheets of lead are made must be very 
smooth and level, as the tiles are apt to break when there is 
any unequal pressure on them. In the corner of the room there 
is a sunken brick fire-place, the upper part of which rises just 
a little above the floor ; into this fire-place is inserted one of 
the cast-iron pans used for making tea, and in one corner of 
the masonry is a vent hole, on which in general a tea-kettle 
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stands. The pan is heated hy a wood-fire ; an iron ladle with 
a handle, about six or eight inches long, answers the purpose 
of taking the lead out of the pan when required. The pan 
may hold about twenty pounds. There is also another ladle 
with a long handle, and holes at the bottom, to take the dross 
off. When lead for the sides of the boxes is required, the 
proportion of one maund of lead to five seers of tin is put 
into the pan. When well melted and freed from dross, the 
two tiles above mentioned are placed on the two pieces of 
wood, one piece being nearly under the centre, and the other 
at the edge of the lower tile ; the upper tile is placed on the 
lower tile even and square, projecting perhaps a little back- 
wards towards the operator. The tiles being thus placed 
near the melted lead, the Chinaman squats down on them, 
placing his heels near the edge, with his toes towards the 
centre; while with his left hand he lays hold of the corner 
tile, and with the right holds the short ladle, which he dips 
into the boiler, and takes out about half a ladleful of the mol- 
ten lead, tipping up the upper tile with the left hand about 
three inches, at the same time assisting this operation by press- 
ing on his heels and gently lifting his toes. The upper tile 
being thus raised, he dashes in the contents of the ladle be- 
tween both, lets go with the left hand, and presses on with 
his toes, which brings the upper tile with some force to its for- 
mer position over the lower one, and occasions the superfluous 
lead to gush out right and left and in front. The upper tile 
is then raised like the lid of a box, while the lower one rests 
on the piece of projecting wood underneath, and a fine thin 
sheet of lead, nearly the size of the tiles, is taken out, and 
thrown on one side ; the upper tile is then gently lowered 
down, another ladle of hot lead dashed in, and so on in quick 
succession, about four sheets of lead being made in one minute. 
The lower tile projecting a little beyond the upper one, assists 
the man to lay the ladle on, and pour in the metal firmly and 
quickly. To vary the operation, the man sometimes stands 
up and places one foot on the upper tile, working with his 
heel and toes, the same as if both feet were on, and just as 
quickly. Many interruptions take place, such as examining 
the papers on the tiles, rubbing them with chalk, turning them 
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round, and reversing them. Sometimes half a split bamboo 
is placed in front and under the tiles, with a piece of paper on 
it, to receive the lead that falls down, so that it may not come 
in contact with the ground. This lead is every now and then 
taken up and put back into the boiler. A maund of lead may 
make about twelve or thirteen boxes, which will hold forty 
pounds. There are also two other tiles, about a cubit square, 
these are used for making the tops of the canisters, which are 
generally of tin only, but can also be made from the above 
mixture. It is necessary in making this sheet-fead, to hold 
the sheets up and examine them ; for if not properly prepared, 
there are sometimes a number of very fine holes in them, which 
are not perceptible when lying on the ground or table. On 
this account the first twenty sheets of lead are thrown aside 
and rejected, even without any examination. When the tiles 
have become nice and warm, it is then the fine and even sheets, 
without holes, are obtained. Before a sheet-lead canister 
can be made, it is necessary to have a model-box made to fit 
into the wooden box, that is to hold the sheet-lead canister ; 
on this box or shell the sheet-lead canister is made. It has a 
hole at the bottom to prevent any suction in putting it in, or 
drawing it out of the box or canister ; and instead of a top it 
has a bar of wood across, by which it is drawn out For sol- 
dering, tin, with the eighth or twelfth part of quicksilver, and 
some rosin, are used. The wood-part of some of the boxes is 
covered with paper pasted^on and dried in the sun. To give 
the paper on the boxes a yellow colour, a mixture of paste, 
with pulverized and sifted saffron, is laid on and dried. The 
paper on the corners of the boxes is ornamented by means of 
a wooden block with flowers carved on it ; on this bit of wood, 
very thin paper, cut to its size, is placed, and a mixture, con- 
sisting of pulverized saffron, indigo, and water, having a deep 
green colour, is laid singly on each bit of paper, with a brush 
made of cocoa-nut fibres. These slips of paper are put one 
above the other, twenty thick, or as long as the paper takes 
the impression of the carved wood below. When the corners 
of the boxes have been ornamented with this paper and dried, 
another mixture, about the proportion of four seers of oil to 
three seers of rosin, boiled together, is applied with a cocoa- 
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nut brush over all the boxes as a finish ; after these are dry 
they are ready for the tea. 

The following table will shew the size and produce of the 
tea-tracts now worked, and the probable amount of tea for this 
and the next season. 



Names of Tea- 
tracts fully 
worked in 
1888. 


Length and 
breadth of 
Tea-tracts. 


Number of 
Plants in 
each Tea- 
tract. 


Average produce 
of single Tea- 
plants. 


Produce 
in 1888. 


No. 1 Tringri, 
No. 2 Tringri, 
No. 1 Kahung, 
No. 1 Chubwa, 
Deenjoy,* . 


267 by 90 
1 55 by 70 
480 by2ia 
200 by 160 
223 by 171 


5000 
2340 
1,36000 
8200 
8400 


4 Sa. Weight, 
3-12 Sa. Wt, 
4 Sa.^Veight, 
4 Sa. Weight, 
2 Sa. Weight 


260 Srs. 
160 ... 
680 ... 
410 ... 
210 ... 


* 

From shady tracts, 


• 


• • 


1720 ... 
390 ... 


The probable increase of the above tracts for 1839, 

* 


2110 ... 
527 . . • 


Probable produce of 1839, 


r 


2637 Srs. 
(52741b.) 



Names of the 
Tracts to be 
worked in 1840. 



No. 2 Kahung, 
No. 3 Ditto, 
No. 2 Chubwa, 
Nowholea, 
Tipun,t 
Jugundoo,t 
Ningrew,t 



Length and 
breadth of 
Tea- tracts. 



192 by 114 
215 by 70 
160 by 70 
476 by 160 
344 by 331 
400 by 200 
300 by 189 



Number of 
Plants in 
each Tea- 
tract 



4720 
3440 
2420 
10400 
24620 
17300 
12200 



Probable produce 
of one Tea-plant. 



3 Sa. Weight, 
3 Sa. Weight, 
3 Sa. Weight, 
3 Sa. Weight, 
3 Sa. Weight, 
3 Sa. Weight, 
3 Sa. Weight, 



Probable 
Produtu 
in 1840. 



177 
129 
90 
618 
922 
G48 
459 



The probable produce of the above 7 tracts, 
And the probable produce of the other 5 tracts, 

Probable produce of all the tracts in 1840, 



2943 
2637 



5580 
(11,1601b.) 



It should be borne in mind that this is a rough calculation, 
and I can only give the probable amount. Most of these plants 
are very young, or have been recently cut down ; a few years 
hence the plants may yield twice the above quantity. The 



* The plants are small in this tract, including China plants. 

t The plants in these tracts, now small, will not yield a good crop for 
two years. f 
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first table exhibits the absolute produce of 1838. Now let us 
suppose a new settler were to take land in these parts, what 
would be his expenses if he were only to cultivate tea, and 
had to clear forest land (in the vicinity of the tea) ten times 
the size of Nowholea, which is, say 400 by 200 yards, and 
which would cost him 200 rupees to clear. Ten such tracts 
would cover 800,000 square yards. Now, to cover this sur- 
face of ground with tea-plants, and the plants- six feet apart 
each way, 355,555 plants would be required ; but if two plants 
were to be placed together, as I would recommend, then 
711,110 plants would be required. The cost would probably 



be at the rate of five annas for 300 plants ; thus : 

The clearing of 10 tracts, each 400 by 200 yards, . . 2000 0 0 

711,110 tea-plants, at 5 annas for 300, .... 740 11 8 

Planting the above, 474 0 0 

Weeding each tract 3 times each year, at 30 rs. each tract, 900 0 0 

5 tea-houses, at 50 rs. each, 250 0 0 

200 hoes, at 1 rupee each, 200 0 0 

100 axes at 1 rupee each, 100 0 0 

100 daws at 1 rupee each, 100 0 0 

Dollahs, challonis, &c. bamboo apparatus, . . , 200 0 0 

8 saws, at 5 rs. each, 40 0 0 

Charcoal and firewood for baking the tea, .... 200 0 0 

40 cast-iron pans, at 4 rupees each, 160 0 0 

Paper for tea-boxes, . . . . . . . . 100 0 0 

Chalk and indigo, 50 0 0 

3 maunds of nails of sizes, at 10 rupees per maund, . 30 0 0 
2 elephants, at 150 rupees each, ...... 300 0 0 

2 elephant mahoots, at 6 rupees each per month, . . 144 0 0 

2 elephant mates, at 4 rupees each per month, . . . 96 0 0 

Rice for 2 elephants, 96 0 0 

Lead for 888 boxes, at 3 seers per box containing 20 seers, at 

8 rupees per maund, 532 12 , 9 

A Cooly sirdar at 10 rupees per month, . . . . 120 0 0 

10 Duft'adars, or overseers of coolies, at 3 rupees per month, 360 0 0 
Coolies to collect leaves, 30 to each tract, 20 days to each 
crop ; for 3 crops, or 60 days, at 3 rupees for each man per 

month, 1800 0 0 

4 native carpenters, at 12 rupees ditto, .... 576 0 0 

8 sawyers, at 4 rupees ditto, 384 0 0 

2 native lead canister-makers, at 12 rupees ditto, . . 288 0 0 

Coolies to bring in timber for sawyers, .... 150 0 0 

5 Chinamen, at 30 rupees each per month, . . . 1800 0 0 



Carryforward, 12,191 8 5 
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8 s 



Brought forward, 12,191 
120 native tea-makers, at 5 rupees each for 5 months or one 

season, 3000 

Freight to Calcutta, 400 



0 
0 



Ditto to England, 



1000 0 



0 
0 
0 



Total outlay for 10 tracts, Co's rupees," 16,591 8 
Deduct charges that are not annual, tit. : — 



Clearing of tracts, 


2000 


0 


0 


Purchase 


of tea-plants, 


740 


0 


0 


Planting 


ditto, , 


474 


0 


0 


Building tea-houses, . . , 


150 


0 


0 


Purchase 


of hoes, 


200 


0 


0 


Do. 




100 


0 


0 


Do. 


daws, . • . 


100 


0 


0 


Do. 


saws, . . 


40 


0 


0 


Do. 


bamboo apparatus, 


200 


0 


0 


Do 


elephants, 


300 


0 


0 



4304 0 0 

Total annual outlay on 10 tracts, 12,287 8 5 

Average produce of 355,555 tea-plants, at 4 sa. wt each plant, 
is 444 mds., or 17,777 srs., or 35,554 lb., at 2s. or 1 rupee 
per pound, would be, .... 35,554 0 0 



Annual Outlay. 

For 10 tracts, 
For 100 tracts, 
For 1000 tracts, 



Annual profit on 10 tracts, Co.'s rupcos, 23,266 

Co.'s rs. 

12,287 
1,22,870 
12,28,700 



7 7 



Annual Profits. Co.'s rs. 

On 10 tracts, . . 23,266 

On 100 tracts, . . 2,32,660 

On 1000 tracts, . . 2326,600 



N.B. — The deduction of 4304 rs. not being annual outlay, is not included in this cal- 
culation above 10 tracts. 

Tea Tract. Duffadars. Takelah. Coolies. 

Required for- 1 1 10 30 

— 10 10 100 300 

— 100 100 1000 1000 

It must be remembered that this calculation has been made 
on 355,555 plants, not on double that number, as I proposed, 
viz. to plant them in pairs, which would certainly, on the low- 
est calculation, increase the profits thirty per cent. It should 
be borne in mind also, that 4 sicca weight is not the full pro- 
duce of each plant ; when full grown, it will yield double that, 
or 8 sicca weight, and some even as high as 10 to 12 sicca weight 
I have calculated at the rate of 4 sicca, which was absolutely 
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produced in 183& The plant will, I should think, jproduce 25 
per cent, this year, and go on increasing to what I have above 
mentioned. But then, on the other hand, the items which I 
have set down are not all that will be required to carry on this 
trade on an extensive scale. The superintendence, numerous 
additional artizans that will be required, and a thousand little 
wants which cannot be set down now, but which must neces- 
sarily arise from the nature of the cultivation and manufac- 
ture, will go far to diminish the profits and swell the outlay ; 
but this of course will last but a few years, until the natives of 
the country have been taught to compete with Chinamen. It 
should also be remembered, that the calculation I have made 
on ten tracts is on a supposition that we have a sufficient num- 
ber of native tea-makers and canister-makers, which will not 
be the case for two dr three years to come. It is on this point 
alone that we are deficient, for the tea-plants and lands are 
before us. Yes, there is another very great drawback to the 
cultivation of tea in this country, and which I believe I before 
noticed, namely, the want of population and labourers. They 
will have to be imported and settled on the soil, which will be 
a heavy tax on the first outlay : but this too will rectify itself 
in a few years ; for, after the importation of some thousands, 
others will come of themselves, and the redundant population 
of Bengal will pour into Assam, as soon as the people know 
that they will get a certain rate of pay, as well as lands, for 
the support of their families. If this should be the case, the 
Assamese language will in a few years be extinct 

I might here observe, that the British Government would 
confer a lasting blessing on the Assamese and the new settlers, 
if immediate and active measures were taken to put down the 
cultivation of opium in Assam, and afterwards to stop its im- 
portation by levying high duties on opium land. If something 
of this kind is not done, and done quickly too, the thousands 
that are about to emigrate from the plains into Assam will 
soon be infected with the opium mania — that dreadful plague 
which has depopulated this beautiful country, turned it into a 
land of wild beasts, with which it is overrun, and has degene- 
rated the Assamese, from a fine race of people, to the most 
abject, servile, crafty, and demoralized race in India. This 
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vile drug has kept, and does now keep, down the population ; 
the women have fewer children compared with those of other 
countries, and the children seldom live to become old men, but 
in general die at manhood, very few old men being seen in 
this unfortunate country, in comparison with others. Few but 
those who have resided long in this unhappy land know the 
dreadful and immoral effects which the use of opium produces 
on the native. He will steal, sell his property, his children, 
the mother of his children, and, finally, even commit murder 
for it. Would it not be the highest of blessings, if our humane 
and enlightened Government would stop these evils by a single 
dash of the pen, and save Assam, and all those who are about 
to emigrate into it as tea-cultivators, from the dreadful re- 
sults attendant on the habitual use of opium ? We should, in 
the end, be richly rewarded, by having a fine, healthy race of 
men growing up for our plantations, to fell our forests, to clear 
the land from jungle and wild beasts, and to plant and culti- 
vate the luxury of the world. This can never be effected by 
the enfeebled opium-eaters of Assam, who are more effeminate 
than women. I have dwelt thus long on r the subject, thinking 
it one of great importance, as it will affect our future pro- 
spects in regard to tea ; also, from a wish to benefit this peo- 
ple, and 'save those who are coming here from catching the 
plague, by our using timely measures of prevention. 



Monthly Outlav of the present standi m EftalAithuietit 



Superintendent, . . 
1st assistant to ditto, 
2d do. do. 
1 Chinese black tea maker, . 
1 ditto assistant to ditto, 
1 ditto tea-box maker, 
1 ditto interpreter, 

1 ditto tea-box maker, . . • 

2 ditto green tea makers, at 15 : 8 : 6 each, 
1 ditto tea-box maker, 

1 ditto lead-canister maker, 

24 native black tea makers, at 5 each, 

12 native green tea makers, at 5 each, 



Co.'s rupees. 
500 0 0 
100 0 0 
70 0 0 
55 11 6 



G 
0 



11 1 

45 0 

45 0 0 

15 8 6 



31 

33 

22 



1 
4 

3 



0 
C 
0 

120 0 0 
60 0 0 



Carry forward, 



» 
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1 native carpenter, . 

1 coolie sirdar, 

4 mahouts, at 6 each, 
4 ditto mates, at 4 each, 
Rice for 4 elephants per month, 
4 sawyers, at 4 each, 

2 Ddk runners, at 3 : 8 : 0 each, 
4 Duffadars, at 3 each, 



Fixed monthly expenditure in Assam, 
Cash paid to Chinese families in China, 



Brought forward, 



4 

10 



18 
16 
7 

12 



0 
0 



24 0 
16 0 



0 
0 
0 
0 



0 
0 
0 
0 
0 
0 
0 
0 



1215 14 0 
131 2 6 



Total monthly expenditure, 1347 0 6 

or 16,000 a-year, not including coolies and other items. It 
should be remembered, that this establishment has been con- 
fined to a few tracts as an experiment, and has never been 
fully worked. The Chinese green tea-makers, canister-ma- 
kers, and interpreter, have lately been added to the establish- 
ment ; their services have not, as yet, been brought into ac- 
count. We are just now availing ourselves of them by making 
green tea ; and, as the natives at present placed under them 
become available, large quantities of excellent green tea will 
be manufactured. I suppose two Chinamen might qualify 
twenty-four natives for the fir^t process^ the second, as I have 
already recommended, might be performed in England, which, 
in my humble opinion, would effect a great saving, by getting 
machinery to do the greater part of the work. At all events, 
it never could be manufactured in Assam without a great ex- 
pense, and this for want of labourers. However, it is gratify- 
ing to see how fast the Chinese acquire the Assamese lan- 
guage ; for, after they have been a year in the country, they 
begin to speak sufficiently well for all ordinary purposes, so 
that an interpreter can very well be dispensed with. Our 
Chinamen can speak the Assamese language much better than 
the interpreter can the English language. They are a violent, 
headstrong, and passionate people, more especially as they are 
aware we are so much in their power. If the many behave as 
do the few, a Thannah would be necessary to keep them 
cool. \ 

With respect to what are called the Singpho tea-tracts, I am 
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sorry to say we have not been able this year to get a leaf from 
them, on account of the disturbances that have lately occurred 
there ; nor do I believe we shall get any next year, unless we 
establish a post at Ningrew, which, I think, is the only effec- 
tual way to keep the country quiet, and secure our tea. The 
tea from these tracts is said by the Chinamen to be very fine. 
Some of the tracts are very extensive, and many may run for 
miles into the jungles for what we know ; the whole of the 
country is capable of being turned into a vast tea-garden, the 
soil being excellent, and well adapted for the growth of tea. 
On both sides of the Buri-Dehing river, as will be seen by 
the map, the tea grows indigenous; it may be traced from 
tract to tract to Hookum, thus forming a chain of tea-tracts 
from the Irrawaddy to the borders of China, east of Assam. 
Ever since my residence at Sudiya, this has been confirmed 
year after year by many of my Kamptee, Singpho, and De- 
waneah acquaintances, who have traversed this route. It is, 
therefore, important for us to look well to our eastern frontier, 
on account of our capability to extend our tea-cultivation in 
that direction. England alone consumes 31,829,620 lb., nearly 
four laks of maunds, annually. To supply so vast a quantity 
of tea, it will be necessary to cultivate all the hills and val- 
leys of Assam ; and, on this very account, a post at Ningrew 
becomes doubly necessary. A few years hence, it may be 
found expedient to advance this frontier post to the top of the 
Patkai hill, the boundary line of our eastern frontier. Any 
rupture with Burmah would add to our tea trade, by taking 
from them Hookum and Munkoom, and having the Irrawaddy 
as our boundary line. These countries are nominally under 
the Burmese, as they pay a small annual tribute ; but this can 
never be collected without sending an armed force. They 
are said to be thinly inhabited, the population being kept down 
by the constant broils and wars which one petty place makes 
upon another, for the sake of plunder. All the inhabitants 
drink tea, but it is not manufactured in our way : few, it is 
said, cultivate the plant. I have, for years, been trying to get 
some seeds or plants from them, but have never succeeded, on 
account of the disturbed state in which they live. The leaves 
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of their tea-plants have always been represented to ine as be- 
ing much smaller than ours. 

Muttuck is a country that abounds in tea, and it might be 
made one extensive, beautiful tea-garden. We have many cul- 
tivated experimental tracts in it ; we know of numerous, exten- 
sive, uncultivated tracts, and it appears to me that we are only 
in the infancy of our discoveries as yet. Our tea, however, is 
insecure here. It was but a month or two ago, that so great 
an alarm was created, that my people had to retire from our 
tea-gardens and manufacture at Deenjoy and Chubwa, which 
will account for the deficiency of this years crop. Things 
must continue in this state until the government of the coun- 
try is finally settled ; for we are at present obliged, in order to 
follow a peaceful occupation, to have the means of defending 
ourselves from a sudden attack, ever since the unfortunate af- 
fair at Sudiya. Before the transfer of the tea-tracts in this 
eountry can be made, it will be necessary, in justice to all 
parties, to know if Muttuck is, or is to become, ours or not. 
The natives at present are permitted to cultivate as much 
land as they please, on paying a poll-tax of two rupees per 
year ; so that, if the country is not ours, every man employed 
on the tea will be subject to be called on for two rupees per 
annum, to be paid to the old Bura Senaputy's son, as gover- 
nor of the country. This point is of vital importance to our 
tea prospects up here. Many individuals might be induced to 
take tea grounds, were they sure that the soil was ours, and 
that they would be protected and permitted to cultivate it in 
security. 

In looking forward to the unbounded benefit the discovery 
of this plant will produce to England, to India, — to millions, 
I cannot but thank God for so great a blessing to our coun- 
try. When I first discovered it, some 14 years ago, I little 
thought that I should have been spared long enough to see it 
become likely eventually to rival that of China, and that I 
should have to take a prominent part in bringing it to so suc- 
cessful an issue. Should what I have written on this new and 
interesting subject be of any benefit to the country and the 
community at large, and help a little to impel the tea forward 
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to enrich our own dominions, and pull down the haughty pride 
of China, I shall feel myself richly repaid for all the perils, 
and dangers, and fatigues, that I have undergone in the cause 
of British-India tea. 

Jaipore, lOtk June 1839. 



On the Calcareous and Siliceous Microscopic Animals which 
form the chief component parts of Cretaceous Pocks. By 
Professor C. G. Ehrenberg.* 

In the year 1836, the author communicated to the Aca- 
demy, that, in the course of his examination of chalk and 
other limestones, he had found a characteristic feature in the 
smallest grains of chalk, which, if not identical with, was 
very similar to crystallisation, and consisted in these appearing 
as regular elliptical granular-foliated particles. Further re- 
searches regarding organic influence on the formation of lime- 
stone have afforded him new and remarkable results. The 
chalk of Puskaresz, in East Prussia ; of the Island of Riigen ; 
of Schonen ; of the Danish Islands ; of Gravesend, Brighton, 
and Norwich, in England ; of Ireland ; of Meudon near Paris ; 
and from Cattolica and Castrogiovanni, to the coast at Gir- 
genti, in Sicily, exhibits two different conditions ; one inor- 
ganic, which is distinguished by its extremely regular ellipti- 
cal granular-foliated particles, and their fragments or begin- 
nings ; and the other organic, consisting of microscopic poly- 
thalamia?. Every thing that has been said of microscopic cal- 
careous animals,~creatures so minute as to appear only like 
very small grains, — of nautili, or polythalamia? of the sea-sand 
and of the tertiary formations, — all that has been said of these, 
from the period of Janus Plancus, and Soldani, now a cen- 
tury ago, up to the most recent times, is far surpassed by the 
countless myriads of animals, much smaller in dimensions, and 
much less visible to the naked eye, which the author has ob- 
served forming whole mountains of chalk. Although D'Or- 

* From the Reports of the Royal Prussian Academy. Translated from 
PoggondorfTs Annnlen, 1839, No. 7. 

VOL. XXVIII. NO. LV. JANUARY 1840. I. 
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bigny, Nilsson, Puscb, and otber distinguished geological and 
zoological observers, since the year 1826, have noticed indivi- 
dual larger forms of polythalamic nautili in the chalk of 
France, Sweden, and the Bukowina ; although the author him- 
self (in 1836) proved to the Academy the existence of many 
calcareous polythalamifle in the flints of the chalk, which en- 
abled us to infer the presence of prodigious multitudes of such 
bodies in chalk ; and although, in the tabular view printed in 
1837, he named these Folalites ornatus (Lenticulina, Londs- 
dale), and Textularia globulosa (Discorbis, Londs.), as the 
chief forms of the Poly thalamic, and Cypris Faba ? {Cytha- 
rina, Londs.), as an Entomostracon of the chalk; although, 
moreover, Mr Londsdale, of London, lately (in 1837) reckoned, 
with the naked eye, 1000 white granules in a pound of English 
chalk ; vet the numbers and masses of forms, chiefly invisible 
to the naked eye, which the author of the present paper has 
very recently observed, though anticipated by him, are very 
much greater. In these investigations he employed a new 
and peculiar mode of observation. 

As limestone and chalk, by being mixed with water, and 
magnified 300 times, are seen to contain, besides the granular- 
foliated particles, likewise coarser opaque particles, which at 
first seemed to be mere dark parcels of these elliptical gra- 
nules, or small fragments of larger organisms, the author tried 
several oils and balsams that increase transparency. These 
had previously been employed by the author with advantage 
and success, in the case of infusory animals ; but there they 
were less useful, as they increased the transparency to such an 
extent as to destroy all light and shade, and also the outlines. 
But such experiments were eminently successful with the cre- 
taceous animalcules, more especially when turpentine was em- 
ployed ; and of this, the best kind is that obtained from the 
Pinus balsamea, and which is known in the shops by the name 
of Canada balsam. The use of this substance on finely divided 
dry chalk, particularly after heat had been applied, distinctly 
afforded to the author a result which had previously been ob- 
scure, viz. that the said chalk contains so vast a multitude of 
microscopic, and hitherto unknown poly thalamic, or nautilites, 
as they have been termed, having a size of from l-24th to 
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1 -288th of a line, that frequently there must be far above a 
million in each cubic inch, and hence far above 10 millions in 
a pound of chalk. In the white or yellow chalk of the north 
of Europe, the particles of a somewhat crystalline nature, are 
equal to, if not greater in amount than, the organic remains, 
according to the respective volumes of the mass ; but in the 
chalk of southern Europe, these organisms, and their visible 
fragments, greatly predominate ; and these consist, as it would 
seem, exclusively of well preserved polythalamia. But when 
we spoke of a million of polythalamiaj in every cubic inch, we 
include only those which are well preserved, of which the 
fourth part of a cubic line, or every l-12th of a grain of chalk, 
can be ascertained to contain 150 to 200, which would be 
equal to 600 or 800 in each cubic line, about 1800 to 2400 in 
each grain, and from 1,036,000 to 1,382,400 in every cubic 
inch. 

Besides the polythalamic cretaceous animalcules, siliceous 
infusoria have been found in chalk at Gravesend, near Lon- 
don.* Professor Ehrenberg has also found the cretaceous 
animalcules in the polishing-slate from Oran in Africa (ter- 
tiary marl, according to Rozet), and in the polishing-slate of 
Zante ; and it has been discovered by him, that even the chalk 
marl of Sicily, which there forms whole ranges of hills, and 
which Friedrich Hoffmann recognised as a member of the 
chalk series, is composed of extremely well preserved siliceous 
infusoria, including several of the characteristic chalk animal- 
cules. He likewise recognised three specimens of similar chalk- 
marl, composed of infusory animals, or calcareous polishing- 
slate, among Greek minerals brought by Mr Fiedler ; and it has 
been ascertained that many of the siliceous infusory animals 
of the chalk-marl of Sicily, Oran, Zante, and Greece, are 
identically the same, and at the same time do not occur in 
other localities. Lastly, by an examination of the nummulite 
limestone of Caliira, and of the pyramids of Gyzeh, specimens 
of which he brought with him from Egypt, the author has dis- 



* In the flints of that locality the author also saw distinct scales of fishes, 
first of all in tlic collection of Mr Bowerbank of London ; but he afterwonjp 
himself found similar »peciinens, which he carried home with him. 
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covered that they contain the microscopic animalcules of the 
chalk of northern and southern Europe. 

It appears that the following conclusions may be deduced 
in reference to the whole subject. 

1. Many, probably all the chalk rocks of Europe, are the 
product of microscopic, spiral, coralline animalcules, which, for 
the most part, are quite invisible to the naked eye, some pro- 
vided with calcareous, and others with siliceous shells, and 
which are from l-24th to l-288th of a line in size. 

2. The chalk rocks of Southern and Northern Europe con- 
tain, among their component parts, many perfectly similar cal- 
careous animals, of which the most remarkable are, Textularia 
globulosa, Textularia aciculata, and Botalia globulosa. Bo- 
talia ornata, Clabigerina bulloides (D'Orbigny), Planulina tur- 
gida and sicula> Bosalina globular is, Textularia aspera, brer is, 
dilatata, and italica, together with Escharella scut ell arts (Es- 
chara scutellaris, Soldani), are the remaining characteristic 
forms of the chalk, to which arc also to be added some of the 
species mentioned by D'Orbigny, Nilsson, and Pusch, and the 
Spirulina of Lord Northampton. 

3. The cretaceous districts bordering the Mediterranean 
in Sicily, Barbary, and Greece, and generally regarded as ter- 
tiary deposits, are therefore, judging from their organisms, to 
be .considered as chalk or secondary rocks ; and the nuinmu- 
lite limestone of Egypt is to be viewed in the same light 

4. The chalk strata of southern Europe, round the basin 
of the Mediterranean, are distinguished from those of the 
north and east of Europe by their better preserved chalk ani- 
malcules, and by the smaller number of their elliptical grains ; 
and the converse holds good. 

5. The chalk strata of the south of Europe contain few or 
no flints. Those of the north present many extremely regu- 
lar horizontal beds, which are often only from one to six feet 
separated from one another. This feature was previously well 
known ; but, what seems new and remarkable, is the observa- 
tion made by the author, that in the chalk strata of northern 
Europe, hitherto no marls of infusory animals have been found 
like those which alternate with the chalk in such, prodigious 
abundance in Sicily, Oran, and Greece. A comparison of the 
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southern infiisory-marls, and of the northern beds of flint, at 
once presents itself to the mind. Thus, by means of this 
changed relation, the formation of flint would receive its full 
explanation. A greater age, as deduced from the conversion 
of the infusory marl-beds into flint-layers, and from the greater 
• decomposition of the calcareous animals, and their conversion 
into inorganic particles, might thus be assigned to the chalk 
strata of the north ; but still, local circumstances might pro- 
duce different effects at the same periods, as is, from other 
circumstances (from the similar chalk animalcules, &c), more 
probable. 

6. The want of numerous and varied forms of siliceous in- 
fusory animals in the chalk previously noticed by the author, 
has now disappeared, and, in its place, great abundance has 
presented itself. 

In all, the author has observed seventy-one different mi- 
croscopic calcareous and siliceous species of animals in the 
chalk; but, besides these, also numerous larger calcareous 
animals (l-24th of a line in size) and many included plants, 
Tethya?, Sponges, Conferva?, and Fuci. The varied forms of 
the genera Hot alia and Text alar ia of the Polythalamiae, ap- 
pear to him to constitute the great mass of the chalk of all 
localities. He reckons altogether seven genera and twenty- 
two species of polythalamic microscopic calcareous animals ; 
and, moreover, microscopic and larger nummulites, cypridae, 
&c. Further, he has hitherto determined forty species of sili- 
ceous infusory animals which belong to fourteen genera, with- 
out including the eight forms previously enumerated, and 
which were probably soft, and merely included in flint. He 
has found five species of plants containing silica. In the flints 
of the Jura limestone of Cracow, he detected well preserved 
peculiar Polythalamiae, and remains of Sponges or Tethyae ; 
and lately, he has found Polythalamiae of the chalk in the 
flints occurring in the gault which lies under the chalk at Cam- 
bridge in England. 

A general table of these relations of the animals from the 
chalk and chalk-marl of the fourteen localities observed by 
him, and also specimens of the rocks, together with a collec- 
tion of well-preserved microscopic preparations, containing 
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nearly a perfect series of the different species of animalcules, 
were exhibited to the Academy. 

To this paper Professor Ehrenberg added a preliminary 
summary of his examination of the Spiral-corals or Polytha- 
lamise, considered in a zoological point of view. 



On the Extinction of Human Paces. By Dr Pritciiard. 

While other branches of natural history are diligently cul- 
tivated, no degree of general attention proportionable to its 
importance is given to Ethnography, or the natural history of 
the human races. It has appeared to me, for the following 
reason, desirable to call attention to this remark. Opportu- 
nities for pursuing the investigation to which I have alluded 
are every day failing and disappearing for ever. This is not 
the case with respect to other subjects in natural history or 
general science. We might contrast the different depart- 
ments of human knowledge in reference to the durability of 
the objects with which they are conversant. Mathematical 
science properly so termed, contemplates only eternal and im- 
mutable relations. The truths which it brings to light must 
have been recognised, precisely as they are now known, from 
all eternity, or where and whenever there were intelligences 
capable of apprehending them. The abstract relation of num- 
ber and space must indeed have been the same, had no intel- 
lect whatever existed in the universe ; but, as far as mankind 
are concerned, it may perhaps be said, that the facts which 
relate to inorganic nature are eternal trutlis, for matter, as 
such, is to our view indestructible, as it is ingenerable and im- 
mutable in its properties. Perpetuity of existence, so far as 
our ideas and knowledge of time extend, belongs alike to the 
smallest molecules of the unorganized world, and to those great 
masses which, revolving in the heavens age after age, have 
offered themselves to the view of countless generations. It is 
quite otherwise with all the productions of organic nature, which 
exist only in series of similar individuals, destined, one after 
another, to originate and decay, a destiny common alike to the 
lords of the creation, and to the potherbs and legumes which 
contribute to their daily food. But the organized world is 
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subject to another vicissitude. The tribes of which it con- 
sists have but a definite existence, determined by the condi- 
tions of external nature. When these have changed, it would 
appear that new organized tribes, adapted by their physical 
constitution to the new state of external circumstances, replace 
the old ones. It would be interesting to inquire, whether such 
changes have had any influence on the destiny of the ancient 
races of men ? Certain it is, that many vast regions of the 
earth, if not the whole or the greater part of its surface, were 
formerly the abode of tribes which have long ago perished ; and 
many of these races were different in physical character from 
those which at present exist in the same countries. Were the 
old races swept away, by changes in climate and local circum- 
stances which became incompatible with the conditions of 
their existence ? This is a question, for the solution of which 
no satisfactory data can be found. 

if 

An opinion was entertained some time since in France, which, 
if it had been well-founded, would perhaps have furnished an 
example of this kind. A prize was offered by the Geographical 
Society of Paris for an essay, which was to include the history 
of ancient Negro races, supposed to have been the aboriginal 
inhabitants of the region of Central Asia, of the great Hima- 
laya and the mountains of Kuen lun to the northward of that 
chain. It was fancied, that the existence of such a people in 
that quarter was satisfactorily attested by ancient Chinese his- 
torians ; and if the fact had been established, that the highest 
and coldest region in the Old World was the aboriginal abode 
of black, woolly-haired tribes, it might safely have been in- 
ferred, that some great physical change must have taken place, 
since Negroes now exist scarcely, in their wild and native state, 
except in the hottest part of the intertropical clime. But it 
turned out, that this notion was entirely founded on mistake, 
and that the Kuen-lun, recorded in ancient Chinese books to 
have been the abode of Negroes, was not the mountainous 
country bearing that name, which is to the eastward of China 
and northward of Tibet, but certain islands, bearing the same 
designation, in the Indo-Chinese seas. It is uncertain to what 
causes the ancient depopulation of great regions of the earth 
may be attributed ; such catastrophes appear, however, to have 
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been of great extent. In the remotest parts of Northern and 
Eastern Asia, remains have been discovered, which prove that 
nearly the whole of that great continent was once occupied by 
human races whose very names have perished. Some of these 
nations appear to have made some progress in arts and civili- 
' zation. Their tombs are found spread over the countries east- 
ward of Jenisey . In those remote countries, such remains are in 
great numbers and of magnificent construction ; they contain 
ornaments and various implements of silver, gold, and copper ; ^ 
there are girdles of the precious metals, bracelets decked with 
pearls. In the same tombs are fragments of earthen manu- 
factory or porcelain. I shall not at present detail the argu- 
ments which have satisfied the learned academicians of St 
Petersburg, that such relics belonged to races of people long 
since extinct, who must have disappeared before the light of 
history dawned upon these countries, but shall hasten to re- 
mark, that discoveries leading to a similar result have been • 
traced through the New World, from the countries bordering 
on the Mississippi and Ohio, where tombs are found contain- 
ing skeletons of a different conformation from that of the pre- 
sent tribes, to the high table-land of Titicaca in the Peru- 
vian Cordillera, where these strangely formed skulls arc seen 
which deviate so widely from the usual form of human heads. 
Even in the islands of Polynesia vestiges are discovered, which 
have been referred to a former race of inhabitants; and, to 
conclude this series of observations, there are facts which in- 
dicate that extensive countries in Europe were occupied by 
races of a different physical character from the present na- < 
tives, in times*vhich preceded the arrival of Celts and Goths, 
and other Indo- Germanic nations from the East. 

I shall now pass to another view of the subject, for the sake 
of introducing which, I have been led to offer these remarks. 
The extermination of human races is still going on. Whatever 
were the causes which destroyed the ancient tribes, we know ^ 
to what agency we are to attribute the similar fate of many na- 
tions who have perished since the historic age commenced. 
How many whole races have become extinct during the few 
centuries which have elapsed since the modern system of co- 
lonization commenced ? The Guanches, the numerous peo- 
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pie of the Canary Islands, now exist only in their mummies, 
and in the traces of those arts by which they sought to pro- 
cure for the dead an eternal repose, and which have proved 
the occasion of transporting these mummies into the museums 
of Europe. It would be endless to recount the names of tribes 
and whole nations in America, who have been extirpated by 
the Spanish conquerors of that country. The last race that 
was utterly destroyed was the Charreas, of whom I saw three 
surviving individuals brought to Paris, and exhibited as curio- 
sities. They were a most singular race of people, whose mo- 
ral and physical character is briefly sketched by Don Felix de 
Azara, but of whom we have no satisfactory account, nor can 
we now ever hope to obtain it. The whole country now oc- 
cupied by civilized nations in the New World, was, three or 
four centuries ago, thickly peopled by native tribes. A simi- 
lar process of extermination has been pursued for ages in 
South Africa, formerly the abode of numerous pastoral na- 
tions of Hottentots, a peaceable and inoffensive race, who 
wandered about with numerous flocks, in a state of primitive 
simplicity, and whose descendants are now found in the mise- 
rable and destitute Bushmen, condemned to feed upon vermin 
and reptiles, and rendered savage and cruel by the wretched- 
ness which their Christian conquerors have entailed upon 
them. Wherever Europeans have settled, their arrival has 
been the harbinger of extermination to the native tribes. 
Whenever the simple pastoral tribes come into relations with 
the more civilized agricultural nations, the allotted time of 
their destruction is at hand ; and this seems to have been the 
case from the time when the first shepherd fell by the hand 
of the first tiller of the soil 

Now, as the progress of colonization is so much extended of 
late years, and the obstacles of distance and physical difficul- 
ties are so much overcome, it may be calculated that these 
calamities, impending over the greater part of mankind, if we 
reckon by families and races, are to be accelerated in their 
progress ; and it may happen that, in the course of another 
century, the aboriginal nations of most parts of the world will 
have ceased entirely to exist. In the mean time, if Christian 
nations think it not their duty to interpose and save the nu- 
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merous tribes of their own species from utter extermination, 
it is of the greatest importance, in a philosophical point of 
view, to obtain much more extensive information than we 
now possess of their physical and moral characters. A great 
number of curious problems in physiology, illustrative of the 
history of the species, and the laws of their propagation, re- 
main as yet imperfectly solved. The psychology of these 
races has been but little studied in an enlightened manner ; 
and yet this is wanting, in order to complete the history of , 
human nature, and the philosophy of the human mind. How 
can this be obtained, when so many tribes shall have become 
extinct, and their thoughts shall have perished with them ? I 
cannot conclude this paper without making an appeal to the 
members of the British Association in behalf of an attempt, 
which has been lately set on foot by individuals, prompted by * 
the most noble and generous sentiments, to do something 
jnore than merely to record the history of the perishing tribes 
of the human family, and to take up seriously the considera- 
tion, whether any thing can be done effectually to prevent the 
extermination of the aboriginal tribes.* 



On the Geographical Distribution of Insects. (Continued from 

vol. xxvii. page 351.) 

It is known that insects both of a creophagous and sapro- 
phagous nature, gradually diminish in relative numbers from 
the poles to the equator ; but it remains to be seen whether 
they increase in the same ratio when viewed separately. This 
will appear from the following table : — 

Creo-thalcrophagous Species | Creo-saprophagous Species 
are to the whole Creophaga,— 

New Continent. 

North America, . . : : 1 : 5,26 : : 1 : 16,52 
South America, . . : : 1 : 12,29 : : 1 : 45,83 



Old Continent. 

Lapland and Siberia, . : : 1 : 4,17 

Europe, . . . : : 1 : 5,30 

Africa, . . . : : 1 : 6,22 

Oceania, . . . : : 1 : 10,56 



: 1 : 9,58 
: 1 : 11,40 
: 1 : 25,08 
: 1 : 46,20 



* From Longman's Chronicle for December 1831). 
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It thus appears that the creo-saprophagous species diminish 
from the Poles to the Eqnator in an infinitely more rapid 
manner than the creo-thalerophagous, and nearly in the same 
ratio in both Continents. The rarity of these insects has been 
long since remarked in inter-tropical America, and a similar 
observation was made at a still earlier period, by Dr Horsfield, 
in relation to Java. This author alleges as the cause, that 
the ants and termites have taken full possession of the ground ; 
but why should these insects have destroyed the Necrophaga 
rather than the Carabidae, which likewise live on the surface 
of the ground, and of which a considerable number are found 
in Java ? The scarcity in question may be much more plau- 
sibly ascribed to the too rapid decomposition of carcasses and 
other animal substances, as has been stated above. 

It is more difficult to form a similar estimate in regard to 
the phytophagous Coleoptera, because their thalerophagous 
and saprophagous species are mingled in the same families, 
and there are many with the nature of whose food we are im- 
perfectly acquainted. Besides, the Saprophaga comprehend 
no small portion of Xylophagi and Brachelytra, which are so 
much neglected by collectors on account of their small size, 
that we are scarcely acquainted with any inhabiting countries 
out of Europe. No calculation of this kind, for the eight re- 
gions established above, would therefore lead to any satisfac- 
tory issue. But the attempt may be made for the different 
countries of Europe, of which the entomology is best known, 
and the following is found to be the result : — 



From this it may be presumed that, contrary to what takes 
place with the creo-saprophagous Coleoptera, the phyto-sapro- 
phagous species go on increasing from the Poles to the Equator ; 
it is remarked, indeed, that the Coprophaga and Longicornes 



Number of 
Phytophagous Species. 



Phyto-saprophagous Species are to the 
entire amount of Pbytophntfo,— 



Lapland, 
Sweden, 
England, 
France, 



629 
1438 
2622 
3276 



: 1 : 261 
: 1 : 219 
: 1 : 180 
: 1 : 188 
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are singularly augmented in number as we approach more 
southern countries. This circumstance, moreover, is in har- 
mony with the increase of vegetables in the same direction, and 
the enormous mass of detritus which they deposit on the ground 
in intertropical regions, detritus which is not of such a nature 
us to disappear rapidly, like dead animal matter, under the ac- 
tion of the solar rays. 

On reviewing all the species of all the orders existing in 
England, Kirby and Spence estimate the Phyto-saprophaga of 4 
that country to be to the Phyto-thalerophaga as 1 : 9. Push- 
ing their calculations further, these skilful entomologists con- 
ceive that, among the latter, the fungivorous species are about 
j'c, and the granivorous 2 V ; and that, among the Phyto- 
saprophaga, the half are lignivorous, and £ coprophagous. 
These proportions nearly correspond to those obtained by 
M. Lacordaire for the insects of France. 

On the extent of the habitation of Species, Genera, and Fa- 
milies. — After having studied the relative proportions of the 
various entomological groups, it is natural to inquire as to the 
space which each of them occupies on the globe, for all have 
their limits, beyond which they never extend The space 
comprised within these limits constitutes what is called their 
area. This area is continuous when all the countries com- 
posing it are contiguous to each other, and form an unin- 
terrupted whole; disjoined, when the contrary is the case. 
These terms, however, must not be taken too literally ; and 
when two countries are separated only by a small interval, as 
the most part of islands are from the continent to which 
they belong, they ought to be considered as united. Their 
vicinity permits species easily to pass from one to the other, 
and it is very probable that they would bo found in the in- 
termediate places, if any such existed. Thus, Madagascar 
could not, with any propriety, be separated from the coast of 
Africa, opposite to which it lies ; and it is found that a great 
number of species are common to both. 

Mountains are very often the cause of the disjunction of 
areas, and may be regarded as islands in the middle of con- 
tinents. 



• 
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Continuous areas are most common, but they do not afford 
so many interesting considerations as the other sort. Dis- 
joined areas become more rare, in proportion as we descend to 
inferior groups, and acquire great importance when we ar- 
rive at species, for if the individuals of any one of them exist 
in two countries remote from each other, we are often greatly 
perplexed to explain the fact ; in such a case we are almost ob- 
liged to admit that this separation has taken place with the 
origin of that species, in other words, that it must have had a 
multiplied origin. 

A group is said to be sporadical when it inhabits many re- 
gions, and endemical when found in one only. It will be ob- 
served that these words have only a relative meaning depend- 
ing on the extent assigned to regions. 

Notwithstanding their powers of locomotion, entomological 
species appear less sporadical than vegetable. About \t\\ of 
the phanerogamous plants of the United States reappear in 
Europe, and the proportion is much higher in regard to the 
cryptogamia, while it falls greatly short of this in the case of 
insects. The reason of this no doubt is, that the seeds of 
plants are liable to be transported to a distance by a multi- 
tude of causes, which is not the case with the eggs of the lat- 
ter. But locomotion plays an important part in their spora- 
dicity, when they are compared with each other. We find 
that it is the Lepidoptera which furnish the greatest number 
of sporadical species, and after them the Hymenoptcra. 

The kind of nourishment also exercises no small influence 
on this phenomenon. Phytophagous species are more remark- 
able in this respect than creophagous, although there are a 
considerable number of the latter whose geographical exten- 
sion is very great 

It happens, as might naturally be expected, that species ex- 
tend more in a parallel direction than in the opposite one. The 
temperature is much more uniform in the former than in the 
latter case. Thus we find at Japan a great number of the 
kinds which occur in the neighbourhood of Paris ; Thunberg 
has mentioned 50 in his catalogue of Japanese insects of which 
this holds true. The same thing is observed in all latitudes, 
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for there are species ( Pap. Demoleus and Epius ; Nymp halts 
Bolina, &c.) which extend from the western coasts- of Africa 
under the equator, as far as the Islands of the Indian Archi- 
pelago, and even the eastern side of New Holland. 

This rule, however, is not without numerous exceptions, 
and we are acquainted with many species whose habitation in 
respect to latitude is extremely extended. Dytiscus margi- 
nalia, very common in Greenland, reappears on the coasts of 
Barbary, and many Phalena? and Noctuidse of the vicinity of 
Paris, and even of the north of Europe, exist at the Cape of 
Good Hope. It is observed, however, that the habitation sel- 
dom extends directly in the line of the meridians ; it has a 
tendency, in regard to European species, to incline to the 
east, insomuch that they gain as much in one sense as in the 
other. Thus we find Dytiscus griseus extend from Lapland 
to Bengal ; Polyommotus bwiicus of the environs of Paris to 
the isles of Sunda ; Limenitis aceris of Hungary, to Java ; 
the Sphinges Celerio and Nerii of the middle of France to the 
Mauritius ; the Sphynx convolvuli of the north of France as far 
as the island of Polynesia, to Taity among others, where it is 
not rare. The new continent also presents many similar ex- 
amples. A great number of its Lepidoptera (Fanessa hun- 
tera, larinia and jatrophce, Pap. thoas, Nymph alis acheronta, 
Argynnis columbina and vanilla:, &c.) are distributed from 
Southern Brazil as far as the vicinity of New York. 
In all the preceding instances the areas are continuous ; if 
s we wish for striking examples of interrupted areas, they must 
be sought among the species common to both the New and 
Old Continent, their insulation being the most complete to be 
found on the globe. The list of these species is pretty copi- 
ous, and it is somewhat remarkable that all are European. We 
are hitherto unacquainted with any insect essentially African 
or Asiatic which reappears in America, and if that vast conti- 
nent do possess any in common with these two countries, they 
belong to those eminently sporadical species, which exist al- 
most everywhere, such as Vanessa cardui already alluded to. 

According to Latreille, the majority of the species of Green- 
land are the same as those of Lapland, so that this country. 
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American by its geographical situation, would in reality be 
European by its entomology. Canada and the north of the 
United States possess, in like manner, a multitude of our 
species. We there find Brachinus crepitans, Dermestes muri- 
nus and vulpinus, Vanessa antropa t V. album, cardui and ata- 
lanta, Polyommatus argiolus, Hesperia comma, Zygoena ono-> 
brychis, Vespa vulgaris, Ophion lute us, Pentatoma juniper ina, 
Cercopis spumaria, Helophilus pendulus, &c, &c. Mexico has 
a much smaller number, for hitherto there have only been 
found Vanessa atalanta and Cardui, at Vera Cruz, and Der- 
mestes vulpinus, in California. Finally, we are unacquainted 
with any other of our insects in the whole of South America 
than Vanessa cardui 9 Corynetes and Pristonychus, of which 
we have already spoken. 

In general, it is not the richest genera which furnish the 
most sporadical species, as the above examples prove, since 
they are taken for the most part from genera not very nume- 
rous in species. We have only further to examine the great 
genera Cicindela, Carabus, Bister, and Chrysomela, to be con- 
vinced of the truth of this assertion ; but it cannot be made 
without the admission that there are pretty frequent excep- 
tions, particularly among the Lepidoptera. 

It might be supposed also, that the sporadicity of species is 
in direct relation with that of genera ; that is to say, that the 
most sporadical species are found in the most sporadical ge- 
nera ; but the exceptions in regard to this are so numerous, 
that it is not easy to say on which side the rule lies. The 
sporadicity of the two groups in question rests, in truth, on 
different foundations. That of genera appears to be in rela- 
tion with the number of their species, while that of species 
has no connection with the number of their individuals ; and it 
is very easy to conceive an eminently sporadical genus, which 
may be composed of species peculiarly endemical, but nume- 
rous and every where diffused. This case, however, does not 
seem to be exemplified in nature. 

It is scarcely necessary to direct attention to the fact, that 
the inverse takes place in the reciprocal endemicity of genera 
and species, and that we cannot conceive an endemical genus 
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composed of sporadical species. Such a genus cannot be of. 
the latter character, because its species have a limited geogra- 
phical extension ; but there is nothing to prevent it being rich 
in species, which in such an event are accumulated in a more 
or less restricted district This is what takes place with many 
intertropical genera especially, which thus constitute so many 
exceptions to the preceding rule, that genera are so much the 
more sporadical as their species are more numerous. 

Being unable, in the present state of entomology, to calcu- 
late the area of the different groups, as rigorously as is done 
by botanists in regard to the objects of their study, M. La- 
cordaire has attempted to give a view of the distribution of the 
genera of each family of the Coleoptera ; considering them 
under different aspects, which enables us to perceive their 
greater or less degree of sporadicity. and the progression they 
follow from the poles to the equator. For this purpose De 
Jeans' Catalogue has been again employed, which contains 
2211 genera, sufficient materials to operate upon with some 
degree of exactness. It is of little importance to the inquiry, 
whether these genera be all subsequently adopted or not ; it is 
enough if they indicate differences of form, however minute, 
and that these differences be proper to such and such countries. 
The rapidity with which entomological discoveries succeed each 
other, gives us reason to suppose, that, in future, their num- 
ber will be increased rather than diminished. 

By a preliminary proceeding analogous to one of those em- 
ployed by botanists, an effort has been made to determine the 
number of regions which the genera of each family inhabit. 
Only, instead of taking as a basis the rather numerous regions 
established on a former occasion (which would have been im- 
possible, since we do not know the habitation of the different 
groups with sufficient exactness), the number lias been limited 
to eight, which has already served for some previous calcula- 
tion. In this way the following table has been obtained. 
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It appears from this table that the sporadicity of genera is 
less than might be supposed ; the result would no doubt have 
been different, if the number of regions were more con- 
siderable, but the fact would remain not less true upon the 
whole. It will be observed also that the Carabida?, which con- 
stitute of themselves at least nine-tenths of the creo-thalero- 
phagous genera, are those whose geographical extension is 
most considerable ; but this holds true only among the coleop- 
tera. When the whole class is taken into account, the phyto- 
thalerophaga have an indisputable superiority. 

The next interesting inquiry was to ascertain in what pro- 
portion all these genera are distributed among the eight regions 
above noted ; this is shewn by the following table, which pre- 
sents the total number of the genera of each family found in 
every one of. these regions, that of the genera proper to each, 
and the proportion existing between these two numbers. 
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If we deduct the three last mentioned regions, Asia, the 
Indian Archipelago, and New Holland, the entomology of 
which is not sufficiently known to enter into a very exact cal- 
culation, we cannot fail to be struck with the rapidity with 
which the genera proper to each region increase, the nearer we 
approach the Equator. This is distinctly seen by comparing 
Siberia, Europe, and Africa, with each other, and the propor- 
tion is equally maintained in the New Continent. Genera, con- 
sequently, are more endemical the more southern the region to 
which they belong ; or, which is the same thing, their spora- 
dicity diminishes from the Poles to the Equator ; and, as it 
has been already shewn that the endemicity of species is in 
direct relation with that of genera, this conclusion extends 
equally to them. This fact, it may be remarked, is not pecu- 
liar to insects, but common to all other organised beings, for 
they are much more tolerant of an increase than a diminution 
of heat. We thus see the northern species, in general, ad- 
vance much farther south than the intertropical kinds do in 
an opposite direction. The exceptions to this are chiefly 
found in the classes which nature has protected against the 
changes of temperature by hair or feathers, and among such 
as live in the water, which are less sensible of the extremes 
of heat and cold. 

The table shews, besides, the immense superiority of South 
America over the other regions, in respect to genera peculiar 
to it ; and this holds true even with the Carabidae, of which it 
possesses a much smaller absolute amount than Europe. If the 
reader feel desirous to compare the Old and New Continent 
in this point of view, the following table, which presents the 
number of genera proper to each, as well as their common 
genera, affords the means of doing so. It will be seen that 
the first, although very inferior to the second in surface, yields 
very little to it in the light we are now considering. The 
pretty numerous genera, common to them both, almost all be- 
long to the northern and temperate regions. 
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These figures, which express the numerical relations of 
groups to each other, hy no means afford an exact idea of their 
real distribution. A map alone could do this, if it were pos- 
sible to construct one. In fact, every group (with a few excep- 
tions), whatever may be its importance, has a certain point of 
the globe where it becomes dominant, that is to say, where 
its elements are assembled in greater numbers than in any 
other place ; on leaving this centre, it sends out rays or branches 
in different directions, which are the more numerous, and 
extend in general to greater distances, the higher in value 
the' group happens to be ; in other words, the ramifications of 
a family are more prolonged than those of a tribe, those of a 
tribe than those of a genus, and so on. These branches are 
immediately connected with the trunk when the area is conti- 
nuous, or they are separated from it, or even occasionally 
broken into numerous parts, when it is disjoined. Each group, 
besides, has what may be balled its strayed children, which 
are found widely insulated from their associates, and wander- 
ing among other groups with which they have no affinity in 
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form. Sometimes a group may have all its elements concen- 
trated on a single point of greater or less extent ; this is the 
case with such as are endemical, at other times they may be 
dispersed over so extensive a territory, that it would be diffi- 
cult to say where the group has its metropolis ; this takes place 
with the kinds which are eminently sporadical. If we sup- 
pose these groups to cross and intermingle with each other in 
every way over the surface of the globe, which they embrace 
as a net, it will be understood that although we may in some 
degree conceive such a picture, it is impossible to render it 
visible to the eyes. 

Every family, however poor it may be in species, furnishes 
a proof of what has just been stated ; that of the Carabidae, one 
- of the best known, may be taken as an example. All are 
aware that its province extends over the northern and tempe- 
rate parts of the Old Continent, where it occupies a zone com- 
prised nearly between the 68° and 43° north latitude. Thence 
its ramifications extend over all the globe, ceasing only where 
vegetable life terminates : but its tribes for the most part shew 
a tendency to establish themselves in other places than where 
it has its principal seat, some of them at considerable dis- 
tances from it. The Simplicipedes, Harpalida?, and Sabuli- 
palpes, are the only tribes which have the greater number of 
their species in the zone above indicated ; the Feronidae and 
the Truncatipennes seem to be nearly equally divided among 
the different regions of the globe ; the Cicindelidae have only 
two genera ( Cicindela and Megacephala ) in the zone in ques- 
tion ; all the rest are proper to intertropical regions, and al- 
most equally shared between the Old and the New Conti- 
nent ; finally, the Scaritides and the Patellimanes have their 
principal seat in the warm countries of the old world. When 
viewed, however, in groups inferior to that of a family, the 
greater part of these tribes yield to the latter in respect to 
their sporadicity. Such in particular is the family of the 
Scaritides, which, if we were to deduct the genus Clivina, 
which extends to the Arctic Polar circle, would be deficient 
throughout the old world beyond the 45° north latitude. On 
arriving at the genera, the matter becomes still more ob- 
vious. Some of these appear eminently sporadical, although 
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but moderately rich in species, such as the genus Calosoma, 
which contains scarcely more than thirty, sixteen of which are 
allotted to America, ranging from the Arctic Regions to Terra 
del Fuego, and fourteen to Africa, Europe, Siberia, China, and 
New Holland, where they are scattered about often at immense 
distances from each other. Among the richest, there is one 
(Cicindela) which covers the whole globe with its species ; but 
these, although more abundant in warm countries, are pretty 
equally spread, and our climates possess a considerable pro- 
portion ; their area is likewise continuous, except in the case 
of the two continents. Other genera shew a very different 
mode of distribution, as for example the genus Carabus. Its 
species, as is well known, are concentrated in the same zone 
as the family, and in the Old Continent they cease at the foot 
of the Atlas and the coasts of Asia Minor. In the New Con- 
tinent, on the contrary, we find fifteen concentrated in Canada 
and the North of the United States ; then a single one (C. 
Chilensis, Eschs.) in the south of Chili ; and, finally, another 
C. Basilicus, Chev.*), among the Antilles, at Porto Rico, where 
it was lately discovered. This genus likewise presents, in an 
eminent degree, a triple example of sporadicity, of the dis- 
junction of areas, and of species insulated from their groups. 
Finally, there are numerous other genera of the same family, 
which are peculiar to countries, and even localities, of a very 
limited extent. 

It is useless to enter into analogous details in relation to 
species ; it is obvious that their geographical extension in 
general is inferior to that of genera, although in other re- 
spects they repeat, as to continuity and disjunction of areas, 
what is observed in the preceding groups. 

The distance of regions from each other likewise produces 
general results, which it is necessary to take into account. 

When two regions which resemble each other are at the same 
time contiguous, their species are almost wholly alike ; this is 
witnessed, for example, in France and Germany. If these 
regions are separated by a considerable interval, their species 
are for the most part different, but the genera remain the 

* Magazin de Zwkgie de Guerin, Insectes, pL 169. 
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same ; it is thus that Spain and the coasts of Syria, or, if we 
desire a still more striking example, France and the parts of 
Siberia situate under the same parallel, possess a multitude of 
common genera with species almost precisely similar. Finally, 
if these regions are separated by an immense interval and by 
natural barriers, nothing continues common to them but the 
families. Thus Tucuman and the shores of the Caspian Sea 
have the greatest resemblance to each other in respect to soil, 
which is arid, saline, and abounding m plants producing soda ; 
both are likewise very rich in melasomes, but not one either 
of the genera or species is identical. 

It is this diversity, produced by distance, which gives to each 
region its proper entomology ; but at the same time the coun- 
try reacts, in some degree, on the species, by giving them a 
peculiar fades, which reveals their origin often at a first glance. 
An entomologist, with an experienced eye, will frequently be 
able to say of an insect presented to him, and which he had 
not before seen, whether it be American, African, or Asiatic, 
as readily as a botanist can do the like, in most cases, with 
plants ; but it will be understood that this intuition is not of 
such a nature as to be explained by words. 

( To be concluded in next Number.) 

1 » . \ 

On the Inflammable Gases of the Prussian Coal-Mines. By 

Professor Gust a v Bischof.* 

The Financial Department of our Ministry intrusted to me 
the investigation of the inflammable gases occurring in the 
Prussian coal-pits, and directed me also to make experiments 
on the action of Davy's safety-lamp in explosive atmospheres. 
During the last autumn, I collected inflammable pit-gas, per- 
fectly pure, as it issues from the fissures in Gerhard's level, 
and in an old abandoned level at Wellesweiler. At the same 
time, by means of an apparatus, into which I could at plea- 
sure introduce explosive mixtures of various degrees of inten- 

* From a letter addressed to Privy- Councillor Von Leonhard. Translated 
from Leonhard and Bronn's Jahrbnch for 1839, part 5. 



Digitized by Googl 



184 Prof. Bischof on (he Inflammable Gases of 

* 

sity up to the most powerful mixture for detonation, I have 
tried the action of the safety-lamp, and convinced myself that 
for the miner it is a real talisman. Extracts from my reports 
on this subject will soon appear in Karsten's Archiv. 

With the occurrence of inflammable pit-gases in Gerhard's 
level you are acquainted from personal observation. It issues 
from a fissure in the coal-formation sandstone, and burns with 
- a flame from 12 to 15 inches in height, and having a yellow co- 
lour above, but a blue one below. As this gas does not exer- 
cise the smallest pressure, or, in other words, flows out with 
the pressure of the atmospheric air, I was obliged to adopt a 
peculiar mode of collecting it. This circumstance likewise 
proves that the fissures or the gas-canals have numerous ra- 
mifications ; when, therefore, the evolution of gas encpunters 
the slightest obstacle, it is immediately interrupted, and the ' 
gas seeks another exit. The relatively higher temperature of 
this gas is remarkable. You may well believe that I did not 
neglect this subject ; for the thermometer is, of a truth, a 
most valuable instrument for assisting us to answer many geo- 
logical questions. I found the temperature of the gas to be 
10°.55 R. (55°.74 F.), while that of a bore 8 inches deep, in 
the neighbouring rock, was 10°.l R. (54°.73 F.) Assuming 
that the gas brings along with it the tine temperature of the 
place where it is formed, .that the mean temperature of the 
soil of the external crust of the earth at Saarbriick is 7°.75 R. 
(49°.44 F.), and that the increase of temperature towards the 
interior of the globe is 1° R. (2°.25 F.) for every 115 feet ; 
the gas must have come from a depth of 322 feet. The point 
where the gas is evolved is 210 feet under the earth's surface, 
so that, according to these data, the gas must have come from 
a depth of 112 feet under the level. It may with probability 
be assumed, that the gas is exposed during its progress to 
cooling influences, inasmuch as it flows through colder strata, 
and encounters colder waters. Its original temperature may, 
therefore, be fairly estimated at more than 10°.55R. (55°.74 F.), 
and must hence come from a greater depth. 

The inflammable pit-gas of the old level of Wellesweiler 
presents, in reference to its pressure, quite a different relatio . 
The blower was cut out forty or fifty years ago, and was fur- 
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nished with a copper funnel and lengthened tube in 1816-17. 
It occurs in a principal fissure in slate-clay, at the bottom of the 
level. At some distance from the blower a bore of 119 feet 
has been made under the floor of the level, and a coal-bed 
of 70 to 80 inches in breadth has been penetrated at a depth 
of 42 to 49 feet. The occurrence of this gas, that is, its evo- 
lution from the water covering the floor of the shaft, allows 
us to conclude, that it must flow out with a pressure greater 
than that of the atmospheric air. There is no doubt, indeed, 
that all gas-canals, however complicated their ramifications 
may be, must be restrained by means of water throughout the 
whole rocky mass up to the floor of the level. It was, there- 
fore, likewise possible that this gas should be collected by the 
usual pneumatic method. It overcame the pressure of a co- 
lumn of water 3 inches in height. 

The difference in the flowing out of this gas and that of 
Gerhard's level, is easily explained. The evolution of the lat- 
ter takes place about seven feet above the floor of the level, 
and the gas is therefore not hemmed in by the pit water. The 
fissure, doubtless, extends far towards the surface, and is pro- 
bably branched there. When, therefore, the flowing out in the 
level encounters the slightest opposition, it turns aside else- 
where, where no hindrance stands in the way. The tempe- 
rature of the gas in WellesweU level was 10°.05 R. (54°.61 F.), 
and that of a bore in the surrounding rock, eight inches deep, 
was 8°.7 R. (51°.57 F.) According to the data stated above, 
this gas must have come from a depth of about 155 feet. The 
same remarks which were made in regard to the gas of Ger- 
hard's level, apply likewise to this case. 

The quantity of gas evolved in Wellesweil level amounts in 
twenty-four hours to at least eighteen cubic feet. I was unable 
to measure the quantity evolved in Gerhard's level, as it could 
not be collected in a pneumatic trough ; by a comparison, how- 
ever, of the size of its flame with that of the other, it must 
amount to at least twenty times as much, that is, to about 360 
cubic feet in twenty-four hours. If now we take into consi- 
deration the innumerable unnoticeable evolutions besides that 
out of this blower, we can form an idea of the extent of the 
process of formation of the gas. 
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By what process is it possible that these inflammable gases 
can be produced in the interior of the earth ? The author of 
the " Wdrmelehre" might easily be led to the hypothesis of 
explaining its formation at the expense of the internal heat of 
the globe. Were we, however, to assume that it is produced 
in the same manner as the gas used for purposes of illumina- 
tion, viz. by dry distillation from coal, we must take for granted 
that the coal-formation extends downwards to a depth where 
a red heat exists. But I do not for a moment doubt that such 
an assumption would at once be contradicted by geology. I . 
would likewise add, that such a supposition is impossible on 
chemical grounds. Thus, it is known that all inflammable 
gases, which are obtained by dry distillation from coal and 
other combinations of carburetted hydrogen, contain non-per- 
manent inflammable gases (vapours) which are absorbed by 
sulphuric acid. I have not, however, been able to find a trace 
of such vapours in either of the two pit gases analyzed. I be- 
lieve further, that from all the observations hitherto made, I 
am entitled to assume that all inflammable gases obtained by 
dry distillation contain carbonic oxide gas ; but careful and 
repeated trials for this gas have afforded only negative results. 
On the other hand, the resemblance in composition of the pit- 
gas examined by me, and the so-termed marsh-gas, renders it 
extremely probable, I might even say certain, that both have 
the same origin. 

I found in pit-gases carburetted hydrogen as the chief com- 
ponent, and carbonic acid and nitrogen in small quantity, pre- 
cisely as in marsh-gas. As, therefore, marsh-gas is evolved 
by a process of decomposition from organic debris, so also may 
inflammable pit-gas be produced by the same process from coal. 
In such a case the presence of water would be a conditio sine 
qua non, and many phenomena point to the view that exhala- 
tions of inflammable erases only occur where water comes in 
contact with coal. The evolution of inflammable gas from coal 
might, therefore, be a product of the continued carbonizing pro- 
cess of the original vegetable fibres in the moist way ; a view 
to which Karsten has already adverted in his investigations 
regarding the carbonaceous substances of the mineral king- 
dom (Berlin 1826, p. 231). That, otherwise, the internal heat 
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of the earth plays an important, part in this process, if coal 
strata reach to depths where a distinctly increased tempera- 
ture prevails, is not to be doubted. Nay, it is known that the 
evolution of marsh-gas goes on better in the warm season of 
the year than in the cold, and that it is by these exhalati< 
under the tropics that the air is infected in such a terrible 
manner. 

I was anxious to have opportunities of examining all exha- 
lations of inflammable gases, such as those of Baku on the Cas- 
pian Sea, to ascertain if they also contain no vapours which 
are absorbable by sulphurous acid, and no carbonic acid gas. 
These, however, are pia desiderata. The examination of the 
eternal fire of Baku, as it is called, would be of especial inte- 
rest, as these evolutions of gas undoubtedly stand in connec- 
tion with the springs of mineral-oil. If the mineral-oil, as has 
been long supposed, be a product of subterranean distillation 
from coal, the inflammable gases at Baku are most probably 
the result of the same process. In this case, however, these 
gases would contain the vapours which are condensed by sul- 
phuric acid, and carbonic oxide gas. Without anticipating the 
result of such an investigation, I would remark, that many rea- 
sons might be adduced against that hypothesis, as I shall, on 
another occasion, endeavour to prove from observations and 
experiments. The assumption is, at least, extremely impro- 
bable, that such subterranean processes of distillation are still 
going on. It may be, then, that the central heat has, by vol- 
canic action, reached the region of the secondary strata where 
there are very numerous organic remains. If a volcano were 
to break out anywhere in such strata, or if lavas or whole hills 
of melted matter were to rise through beds of coal, it cannot 
for a moment be doubted, that the same products would make 
their appearance as in our gas-works. 

These considerations lead us of themselves back to those 
epochs, when Plutonic masses burst through all formations 
from grey wacke to the tertiary deposits, and came in contact 
in all ways with organic remains. If the changes which com- 
mon and brown coal have undergone in the vicinity of Plu- 
tonic masses, and of which you have so fully treated in your 
" Basali-Gebilde," are just so many proofs of the fiery liquid 
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condition of these erupted masses, it is just as certain and ne- 
cessary a consequence, that at that time ,dry processes of dis- 
tillation must have gone forward on a very large scale. In 
those periods, therefore, inflammable gases, which were of the 
same composition as our artificially-prepared coal-gas, were 
evolved from the earth, and diffused through the atmosphere. 
If these exhalations continued as the Plutonic masses became 
hardened, and consequently became fissured, these gases would 
penetrate through these fissures; and they must then have 
been decomposed in the same manner as we artificially decom- 
pose carburetted hydrogen, when we conduct it through a red 
hot tube. The favourable circumstances for this occurrence 
existed, more especially, when Plutonic masses covered coal- 
strata. I have, in the course of my investigations, several 
times decomposed inflammable pit-gas, during its passage 
through a red-hot porcelain tube, and I was surprised by the 
extremely beautiful metallic lustre of the coal deposited in the 
tube. It bore a remarkable resemblance to graphite. The 
thought naturally occurred, if many graphites, which occur in 
veins and strings in granite, gneiss, porphyry, &c, have not a 
similar origin. 

Empyreumatio.oils, the liquid products of dry distillation, 
may partly be decomposed by the further action of the hot 
plutonic masses, and partly distributed through the neighbour- 
ing strata. It is a probable supposition, that many of the 
mineral oils which at present flow sparingly, or proceed as it 
were from water, have an origin of this kind. That a portion 
of these products of distillation even entered the Plutonic 
masses themselves, seems to be proved by the bitumen found 
by Knox in basaltic rocks. In this respect, it is particularly 
worthy of observation, that the wacke of Inmarsoatt, on the 
coast of Disco Island, which occurs associated with basaltic 
tuffa and brown coal, contains no less than 19.4 per cent, of 
bitumen. 

It cannot surprise us if we find bitumen also in the Plu- 
tonic masses which have burst through the transition-rocks, 
for the latter contain organic remains which would be decom- 
posed by contact with the former. Some years ago, while ig- 
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niting basalt from Unkel, and other localities, in a glass fur- 
nace, in order to ascertain if any carbonic acid would be 
evolved, I noticed the evolution of an inflammable gas.* At 
that time I was much surprised by the. occurrence ; but now it 
no longer appears strange, when regarded as a consequence of 
the presence of bitumen. It is likewise easily understood, 
that, when those strata nearest the earth's surface, which have 
been broken through by Plutonic masses, are poor in organic 
remains, the bitumen of these masses may have been derived 
from coal strata lying at a greater depth. It would, therefore, 
not be very remarkable were we to find bitumen in the gra- 
nite which had burst through the chalk. 

In your " Basalt Gebilde" (Part 2d, p. 471), you state, as a 
fact connected with the physical history of the baths of Boll,t 
that, during the burning that took place there between 1633 
and 1674, mineral-oil flowed in such quantity from the slate, 
that it was collected and sold. It is very likely that evolu- 
tions of inflammable gas occurred at the same time. No em- 
pyreumatic oil makes its appearance in what is called the 
burning mountain of Buttweiler. The fumaroles from the 
fissures of the clay-slate have* no burning smell, and no smoke 
is to be observed ascending from them. This circumstance, 
when I first visited the locality about a year and a half ago, 
excited doubts in my mind as to whether there really was a 
coal-bed still in a state of ignition. At my request, Mr Sello, 
mining counsellor, and director of the mining establishment 
at Saarbruck, had the goodness to cause a bore to be made 
in the direction of the bed, and to a depth of 47 feet. At 
my second visit to the burning mountain, during the last 
autumn, I made observations on the temperature of the bore. 
Directly under the earth's surface, I found a temperature of 
54° R. (153°.50 F.), and at a depth of five feet 69° R. (187°.25 
F,) ; and this temperature remained the same at the deepest 
part of the bore. I left a copper vessel filled with oil for a 



* See my « Wiirmdchre" p. 316. 

t A watering-place in Wurtembeig, situated at the base of the JRauha 
Alp.— Edit. 
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night at the deepest part of the bore ; which thus had suffi- 
cient time to acquire the temperature of the spot. Next 
morning, on drawing it rapidly up to the surface, the tempe- 
rature was 72° R. (194° F.). Watery vapour issued from the 
bore ; but there was no empyreumatic smell perceptible. Mr 
Sello has given me hopes that he will cause a second bore to 
be made on the hanging side, in order to reach the highly in- 
clined stratum, so far as it may still be burning at a greater 
depth. I must say, that the above-mentioned negative facts 
lead me to suppose that this second bore also will encounter no 
burning stratum ; but, at all events, it is of great interest to 
attain certainty on the subject. 

During my two visits to the burning mountain, I neglected 
to make a simple experiment which would have determined 
decisively if the bed is still in a state of ignition, viz. to ascer- 
tain if the gases which issue from the fissures of the slate- 
clay are inflammable or not. In order to supply this omis- 
sion, I lately begged my former pupil, Dr Jordan of Saarbriick, 
to make the experiment. This gentleman, who is a zealous 
and successful cultivator of the natural sciences, most kindly 
acceded to my request, and has communicated the following 
result : — i" I have carried on my investigations with the greatest 
care in all the considerable fissures of the burning mountain, 
and have employed a Davy lamp, an ordinary mining light, 
and a wax taper. There has been in no instance an inflam- 
mation of the air, in no instance an enlargement of the flame, 
and in no instance an explosion. The light was soon extin- 
guished, most speedily in the western fissures, which are lined 
with crystals of sulphur, and from which sulphurous acid and 
watery vapour issued." 

After this result, one can hardly believe here in a really 
burning bed. Whence, then, comes the considerable heat 
which presents itself over a great extent ? Towards the east, 
at a distance of 800 feet from the edge of the basin in which 
are the numerous fumaroles, I found at a depth of one foot 
a temperature of 14° (63°. 5 F.) ; while, away from the burning 
mountain, the temperature of the ground was 12° (59° F.). 
At many places nearer the basin, the temperature was from 
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17° to 22° R. (70°.25 to 81°^0 F.). In a pit lying not far to 
the north, sunk in a newer stratum, I found the high tempe- 
rature of 30° R. (99°.50 F.). Nearer to the reported burning 
bed, the temperature was probably 40° R. (122° F.) It was 
not possible for me to advance farther. I have hitherto 
omitted to measure, on the plans of the Mining Office, how 
far that place is distant from the bed which is supposed to be 
ignited. The superintendent who conducted the formation 
of the bore, told me that it was carried four feet into the coal, 
and that here the borer fell down one foot. He gave me 
some specimens which had been taken thence, and they were 
completely converted into coke. Mr Sello informed me, 
that* in the old plans of the mines, several places are indicated 
by flames, to which our forefathers reached while approaching 
the burning strata, but wliich they were obliged to forsake 
and stop up. There cannot, therefore, be a doubt that at 
an early period the stratum really was on fire, and probably 
at that time the products of a dry distillation also made their 
appearance. From the reasons, already stated, however, I 
must doubt their still being in a state of ignition. Two 
causes may be conceived, which caused the high temperature 
that is still observable ; either the rocks of the coal-formation 
preserve the high temperature caused by the actual burning 
of the stratum, or the oxidation goes on, which was formerly 
commenced, of the sulphur in the alum-slate. Streams of 
lava prove that a rocky mass, enclosed in a circular manner, 
and surrounded bylaad conductors, which formerly acquired 
a very high temperature by means of the burning of a stra- 
tum, retain their original heat for a long time. I have treated 
of this subject in my " TFarmelehre," p. 493, &c. The greatest 
loss of heat to which the burning mountain is exposed, is from 
the quantity carried away by the water which penetrates into 
the interior, and which becomes heated, and then issues through 
fissures in the form of vapour. The quantity of such vapour is 
very considerable. In wet weather, when the vapours cannot so 
well escape into the atmosphere, the whole basin of the burn- 
ing mountain is enveloped in mist. The atmospheric, air, 
which probably flows in through the old deserted mining works, 
also carries off much warmth. I found two fissures in slate- 
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clay, from which no vapours issued, but merely hot air at a, 
temperature of from 120° to 126° R. (302° to 315° F.) 

The second view of the subject, viz. that the oxidation of 
the sulphur in the alum-slate was set agoing by the original 
conflagration, and is still continued, is supported by the facts, 
that sulphur is still sublimed, and is found in beautiful crystals 
on the sides of the fissures ; and that the watery vapours have 
an acidulous, aluminous smell, like that emitted by alum-slate 
furnaces, and redden litmus paper. 

The sal-ammoniac, which occurs as a sublimate in some of 
the fissures, deserves particular attention. Its formation is 
easily understood, when we take into account the nitrogen 
contained in the coal ; but it is remarkable that, in the sal- 
ammoniac fissures, no burning smell is perceptible, — a fact 
which leads us to suppose the simultaneous evolution of in- 
flammable gas. I wish to be understood to mean, that though 
jio actual conflagration takes place in the stratum, yet the 
coals which occur at some distance from the former burning, 
can be subjected to a distillation by means of the heat which 
prevails in the whole rocky mass. Now, as ammoniacal salts 
are produced in our gas-works, and are formed at the same 
time as the other products of distillation ; so it might be ex- 
pected that this should happen likewise in burning rocks. 
But here the sal-ammoniac appeal s without the other products 
of dry distillation ; and this is a proof that other relations must, 
in this case, exist 

In reference to the inflammation of the stratum, which is 
said to have taken place 178 years ago, it is to be remarked, 
that the whole coal tract of the valley of Sulzbach, to the Ba- 
varian frontier, is much less inclined to inflammation than the 
portion lying further to the north. On the contrary, the coal 
there is very rich in bitumen, and at the same time very easily 
ignited. But, on that account, it is particularly suited to con- 
version into coke. The alum slate also there has no ten- 
dency to spontaneous combustion. , 

By combining the phenomena presented by the burning 
mountain, with the previous views on the evolution of inflam - 
mable gas, and on the formation of mineral-oil, I only wished 
to shew, that periods can occur in coal conflagrations, in which 
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neither inflammable gases nor empyreumatic oils make their 
appearance. Whether both presented themselves in earlier 
times, is not known to me. Subterranean conflagrations, 
without the evolution of inflammable gases, can hardly be 
imagined ; for the heat produced by a portion of a burning 
stratum will cause another portion of the same stratum to be 
exposed to a dry distillation. But the liquid products of this 
distillation, especially if the process occurs at some depth, can 
be taken up by the nearest beds ; such as beds of sandstone or 
slate-clay, nay even of coal itself, which has not been reached 
by the fire ; and it can be accumulated in them in the form 
of bitumen. 



Description of a Polypholal Lamp, and Beflector of Single Cur- 
vature, employed in Steam-vessels, Canal-boats, fyc. By 
John Scott Russell, A. M., F. R. S. E., V. P. S. A.* 
(Communicated by the Society of Arts.) 

Several years ago, I was applied to by Mr Ellis, the Secre- 
tary of the Union Canal, to assist in some contrivances for ex- 
pediting canal transport, and adding to its security. Amongst 
other things, this lamp and reflector resulted from this appli- 
cation. It has been in constant use ever since ; it is now used 
also on the Forth and Clyde Canal, and is about to be intro- 
duced in steam-vessels. It is also capable of being used with 
advantage in many other situations, where concentration is 
not required. 

The view with which this lamp was constructed was that 
of throwing light forward before the boat upon all the objects 
in a certain range, and to a great distance, so as to illuminate 
the banks of the canal, to throw light upon any vessel coming 
in the opposite direction, — to throw a light on the horse's path 
and on the arches of the bridges, so that the horses, their 
rider, and the helmsman, might clearly see and avoid them. 
All this the lamp has, for four or five years, been successfully 
accomplishing. It is, besides, not expensive, and is kept in 
order by the common boatmen without difficulty. 

* Head before the Society of Arts for Scotland, November 13. 1839. 
VOL. XXVIU. NO. LV.— JANUARY 1840. N 
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The lamp is polyphotal, or allows several lights or burners 
to be used simultaneously in the same reflector. The reflec- 
tor being of single curvature, is easily made, and at little ex- 
pense. 

The construction of the reflector may be easily understood 
by conceiving a thin sheet of silver, strengthened by being 
united to a copper-plate, to be bent round in the middle, 60 as 
to coincide with a parabola, and form a species of conoid or 
surface, whose section, at right angles to the plane of the pa- 
rabola, is rectilineal. 

In the focal transverse axis of this figure, that is in the line 
joining the foci of the parabolas, at 
the two ends of this figure, are placed 
any number of lights, as in the lamp 
exhibited. 

The figure which is thus formed 
has this property, that a plane ver- 
tical section through any point in the 
transverse focal axis A B, is a para- 
bola whose focal distance varies with 
the angle of divergence. The new focus may be found by the 
formula : f = f* cos 0, f being the direct focus of the pri- 
mary parabola, and f the focus of the parabola inclined at 
the angle 6. 

For the divergent rays, therefore, it follows that, so long as 
the radius of the flame does not exceed the difference between 
/and/ 1 in the formula, the parallelism of the rays in a verti- 
cal plane will be perfect for a certain part of the flame. 

I have taken, of course, for granted, as in the case before 
us, that lateral divergence is wanted, and that vertical diver- 
gence alone would be considered a loss ; or, in other words, 
that light is wanted to spread forwards, on both sides, but not 
upwards or downwards. 

The ends of the lamp are formed in the same way as the top 
and bottom, but this is perhaps unnecessary where horizontal 
divergence is of no consequence, as they might be plain sur- 
faces without much loss. 

It is of consequence, in the case of the lamp exhibited, to 
%ve the focus of the reflector short ; this would bring the 
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burners too close to the back, and as light is required for dis- 
persion in the vicinity, the back is cylindrical, and concentric 
with the transverse focal axis A B. The effect of this is seen 
in the annexed diagram, where F is the focus of the parabola 




and the centre of the attached semicircle, whose radius is equal 
to the semiparameter. 

The use of such a lamp in a steam-vessel, is to shew an 
object a-head of the vessel, and to assist them in navigating 
narrow channels or rivers at night. The canal-boats go now 
with these lamps, in a dark night, at the rate of ten miles an 
hour, as safely as in the day. 

The same principle is applicable to a pier-light, or a direct- 
ing light, which extends through a part only of the horizon, 
so as to render lenses inapplicable. This arrangement is 
shewn in the following drawing : — 




The lines / R, / R, &c, give the rays divergent in every 
direction horizontally, and only rendered parallel in the verti- 
cal planes, through each of the foci // /. The zone of light 
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would thus be complete in every direction, without the dark 
intervals produced by reflectors of double curvature, which 
only emit one large parallel beam. # . . 

It is, however, to be remembered that, when it is required 
to carry a parallel beam of light only in a single direction, 
and to a great distance, this species of reflector and lamp can 
be of no service, its use being to carry forward a powerful 
light over a horizontal angle of considerable extent. 



Presentation of the Poyal Society Medals to Dr M. Barry and 
Mr Ivory, and the Copley Medal to Mr Brown. By the Pre- 
sident, Lord Northampton. 

I have the honour, Gentlemen, to inform you that the Coun- 
cil of the Royal Society have, by an unanimous decision, 
awarded the Royal Medals to Dr Martin Barry and Mr Ivory, 
and the Copley Medal for the year to Mr Robert Brown ; 
and I shall now beg leave to address myself to those three 
Gentlemen. 

Dr Barry — It gives me sincere pleasure to bestow this me- 
dal on a gentleman who has so well deserved it, by researches 
in a difficult and important portion of animal physiology.* 
Your merits have been appreciated by men much more capa- 

* These researches are the subject of Dr Martin Barry's papers " On 
Embryology," communicated to the Royal Society in 1838 and 1839. 

In these memoirs the author has brought to light many new and interest- 
ing facts, and has repeated and confirmed previous observations regarding the 
nature, formation, and development of the ovum in the vertebrata, and espe- 
cially in the mammalia. 

The importance of the subject and the difficulty of its investigation, render 
the establishment of facts previously known extremely acceptable to physio- 
logists. But the novel matter contained in Dr Barry's Memoirs forms a 
considerable proportion of them. Without entering into unnecessary detail , 
we may mention that the author has determined the order of formation of the 
different parts of the ovum, and the naturo and mode of development of the 
vesicle (ovisac), in which these processes take place. He has, in like man- 
ner, discovered the nature and traced the development of the so-called disc of 
M. Baer, and has detected in it the mechanism which mainly regulates the 
transit of the ovum into the Fallopian tube. The second series of Dr Barry's 
observations makes known the changes which the ovum undergoes in its 
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ble of understanding the subject than I can pretend to be — by 
men selected by the Council of the Royal Society for their 
physiological science, who have felt the great value of the dis- 
coveries you have made by accurate and diligent research, 
aided by the skilful use of the microscope. I trust that the 
award of this medal will encourage you to persevere in the 
same course, and that future discoveries may add to your re- 
putation and to that of the important profession to which you 
belong. 

Mr Ivory — it is not the first time that you have been ad- 
dressed from this chair, and it gives me great satisfaction to 
follow the steps of my predecessors Sir Joseph Banks and Sir 
II. Davy, by again bestowing a medal on one who is an honour 
to the Royal Society, and pre-eminently distinguished for his 
mathematical attainments. The labours of your life are too 
well known to the scientific world to require any eulogiura 
from me, and I consider that, in this tribute to your paper on 
astronomical refraction, we arc rather doing an honour to 
ourselves than to you. 

Mr Brown — in conferring the Copley Medal on you for your 
valuable discoveries on vegetable impregnations,* I am quite 
sure that the voice of scientific Europe will respond to the 
decision of the Council of the Royal Society. The Academie 
des Sciences has already pronounced on your merits, as also 
on those of Mr Ivory, by electing you, as well as that gentle- 
man, to a seat among their foreign members ; and the Univer- 



passage through the Fallopian tube ; the earliest and most interesting stages 
of development being for the first time described in this memoir. 

The value of his very laborious and extensive series of minute observations 
is greatly enhanced by the clearness and method with which the results are 
given, and by the comparisons, which the author's intimate acquaintance with 
this branch of physiological literature has enabled him to institute, between 
his own observations and those of his predecessors in the same branch of 
inquiry. 

* The following are the discoveries referred to, viz. the organization of 
the vegetable ovule, immediately before fecundation (published in 1826) ; 
and the direct action of the pollen, manifested by the contact established 
between it and that point of the ovulum where the embryo subsequently 
first becomes visible, and published in papers, in the years 1832 and 1833, 
and communicated to the Linnean Society. 
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sity of Oxford has also, by an honorary degree, given you a 
similar testimonial.* That you are one of our fellows, is to 
myself a circumstance peculiarly agreeable, as it must be to 
the whole body over whom I have the honour to preside. Your 
discoveries in the particular botanical question, for which I 
have to give you the Copley Medal, are so important, not only 
in a botanical, but also in a general scientific point of view, by 
shewing the close analogies of animal and vegetable life, that 
the Committee of Zoology have felt it as much their province 
as that of the Committee of Botany, to recommend that the 
Copley Medal should be bestowed upon you ; and the Council 
have come to an unanimous resolution to give it, though at 
the same time other gentlemen were recommended by other 
scientific committees, with whom even an unsuccessful rivalry 
would be no mean praise. 

I hope, Mr Brown, that you may long enjoy life and leisure 
to pursue researches so valuable to science, and so honourable 
to the country of which you are a native. 

Fossil Organic Bemains in Transition-Bocks in the Great 
Southern High Land of Scotland. 

Hitherto, comparatively few organic remains have been de- 
tected imbedded in the rocks of the transition-class in the 
south of Scotland. The well-known beds of transition-lime- 
stone near to the Crook Inn, on the road from Edinburgh to 
Moffat, afford fossil shells and corals ; and thin layers and 
disseminated portions of glance-coal (Anthracite) occur in the 
greywacke series of Queensberry Hill, in the upper part of 
Dumfriesshire. Graptolites, which, on a general view, so much 
resemble plants, but belong to the Radiaria of zoologists, have 
been long known as fossils of our greywacke system ; even in 
this neighbourhood, as at Grieston Slate Quarry, in a hill on 
tfie south bank of the river Tweed, about five miles from 
> eebles, and one and a half from Innerleithen, one of our pu- 

* On occasion of the Meeting of the British Association at Edinburgh, 
j 1834, the University of that City conferred on Mr Brown the honorary 
(r ^ree of LL.D., and the Lord Provost and Council at the same time 
obseft ted tueir illu8triou8 countryman with the freedom of the Scottish 
-Edit. 
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pils, Mr James Nicol of Innerleithen, procured from the roof- 
ing slate fine specimens of Graptolites. About two miles far- 
ther down the Tweed, in the Cadon Bank Hill, glance-coal 
has lately been discovered associated with greywacke and 
transition clay-slate. Lord Traquair, the proprietor of the 
district, is endeavouring, by mining operations, to ascertain if 
the coal occurs in such quantity as to render it available in an 
economical point of view. Mr Nicol, who has examined this 
new locality of glance-coal, informs us that the beds of coal, 
which appear to follow the direction of the strata, do not ex- 
ceed, so far as hitherto explored, a few inches in thickness, and 
in some places exhibit a fibrous structure, Mr Kemp, lecturer 
on chemistry, finds the coal to be nearly pure carbon. 

Proceedings of the lVemerian Natural History Society. 
{Continued from Vol. xxvi. p. 429.) 

March 23. 1839 — Dr Trajll, formerly V. P. in the Chair. Mr 
Robert J. Hay Cunningham read a paper on the Silurian System of 
Murchison, and illustrated the same by coloured sections and nume- 
rous specimens. Dr Traill shewed to the meeting some of the dark- 
coloured Sand found among Teas imported from China last season, 
and which he had found to be manganesian iron-sand, apparently 
sprinkled over the leaves, for the purpose of increasing the weight 
of teas. The Doctor also exhibited portions of a large Feline Ani- 
mal found in Cefn Cave, Wales. 

April 6. — Professor Jameson, P. in the Chair. The Assistant- 
Secretary read a paper by Dr Haworth on the Formation of Cal- 
careous and Magnesian Rocks, viewed geologically and chemically. 

April 20.— Professor Jameson, P. in the Chair. The Assistant* 
Secretary read a paper by Dr Hamilton Kinglake, entitled, Ob- 
servations on Mr Crosse's Electrical Experiments. The President 
laid before the meeting the list of subjects for Honorary Prizes, 
which was published in vol. xxvii. p. 206, of this Journal. 

The opening of the Thirty-third Session of this Society took 
place on 23d November 1839, William Copland, Esq. V. P. in 
the Chair. The principal business was the election of office-bearers 
for 1840, when the following were chosen 

President. 

Robert Jameson, Esq. F.B. SS. L. & E., Professor of Natural History in 

the University of Edinburgh. 
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Vice-Pretuhnts. 
R. K. Greville, Esq. LL.D. Dr Walter Adam. 

John Slioo, Esq. F.R.S.E. Dr T. S. Traill, F.R.S.E. 

Secretary.— Dt Pat. Neill, F.R.S.E. Librarian.— J. Wilson, Esq. F.R.S.E. 
Am&Sec.—T. J.Torrie, Esq. F.R.S.K. Painter. — P. Syme, Esq. 
Treasurer.— A. G. Ellis, Esq. Ass'ut, Paint,— W. H.To wnsend, Esq. 

Council. 

R. J. Hay Cunningham, Esq. Sir William Newbigoino, F.R.S.E 

W. A. C a dell, Esq. F.R.SS. L. .& E. David Falcon ab, Esq. 
Dr R. Hamilton, F.R.S.E. Dr Robert Paterson. 

Dr Robert Graham, F.R.S.E. Edward Forbes, Esq. 



NEW PUBLICATIONS. 

1. Journal of the Asiatic Society of Bengal. Edited by the Acting Secre- 
taries. 

> 

The departure of Mr James princep, the former Editor, from 
India, as stated in our last number, has placed the editorial 
duties of this valuable periodical in the hands of the Acting 
Secretaries of the Society. The first and second numbers -of 
this new series have reached us. The First or January Num- 
ber, 1839, contains the following scientific articles :— 1. On the 
Distribution of European Birds {particularly in reference to 
the views of Mr Swainson), by William Jameson, Esq. Bengal 
Medical Service. 2. On a new Genus of tlic Fissirostral Tribe : 
By B. H. Hodgson, Esq. Catamandu (with a plate). 3. On 
the Egyptian System of Artificial Hatching : By Don Sinbaldo 
Demas (with a plate). 4. Dr Burke's "Report on the Value of 
Life among the Officers and Men in Her Majesty's Troops in 
India. 5. Observations on the Burmese and Munipoor Varrtish 
Tree : By N. Wallich, Esq. M.D. (with a plate). 6. Meteo- 
rological Table kept at the Assay Office, Calcutta, for the month 
of January 1839. — The number of February 1839 contains the 
following scientific papers: — 1. Mr Hodgson on Cuculus. 

2. Beport on the Coal and Iron Mines of Talcheer and Ungool, 
$c. $c. : By Mr M. Kittoe. 3. On the Detection of Arse- 
nical Poisons, $c. cj-c: By .W. B. O'Shaughnessy, Esq. M. D. 
4. Proceedings of the Asiatic Society. 5. Meteorological Table 
for month of February. 
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2. Madras Journal of Literature and Science. Published under the 
auspices of the Madras Literary Society, and Auxiliary Royal Asiatic 
Society. Edited by the Secretaries to the Asiatic Department. 
This Journal, like that of the Asiatic Society of Bengal, is 
highly creditable to the science and literature of our country- 
men in the East From the valuable information it commu- 
nicates to the public, we doubt not that its continuance is 
amply secured. In future, as the numbers reach us, we shall 
communicate to our readers their general contents. The first 
number of the present year 1839 — including the months from 
January to March, the only one which has reached Scotland — 
contains, besides other articles, the following: — 1. Geology of 
Bangalore, and of some other portions of Mysore : By John 
Clark, Esq. M. D., Assistant- Surgeon, 13th Light Dragoons. 

2. Bemarks on Gambogia Gut la, Linn. ; Slalagmitis Gambo- 
gioides, Murray ; and on Laurus Cassia, Linn. : By Robert 
Wight, Esq. M. D. 3. Beport upon the Bun of the Sea, and 
Set of the Tides, at Madras, during the NE. Monsoon : By T. 
G. Taylor, Esq* Honourable East India Company's Astro- 
nomer. 4. A Bemarkable Appearance in the Indian Seas, in 
a Letter from Lieut. Dawson. 5. Proceedings of the Madras 
Asiatic Society. 6. Horary Meteorological Observations made 
at the Madras Observatory : By T. G.Taylor, Esq. H. E. I. C.'s 
Astronomer. 

3. Narrative of the Surveying Voyages of H. M. Ships Adventure and 
Beagle, between the years 1826 and 1836, describing their Examination 
of the Southern Shores of South America* and the Beagle's Circumnaviga- 
tion of the Globe. Vol. III. Also entitled " Journal and Remarks, 
1832-1836:" By Charles Darwin, Es$. M.A., Sec. Geol. Soc. Lon- 
don, H. Colburn. 8vo, pp. 615. 

This delightful volume displays a very enviable exuberance 
of talent It much resembles the classical work of Humboldt, 
and therefore is distinguished by its beautiful views of na- 
ture, and variety of interesting details in all the departments 
of natural history. We look forward with pleasure to its con- 
tinuance. 

4. MineraJogisch-geogn ostiche Beschreibung der Umgegend von Schriesheim 
Yon Gvstav Leonhard. Stuttgard, 1839. 

This interesting tract contains much curious information in 
regard to the Porphyry of the Bergstrasse. It is very credit- 
able to its young author, son of the celebrated Professor 
Leonhard of Heidelberg. 

VOL, XXVIII. SO, LV. — JANUARY 1S40, O 
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List of Patents granted for Scotland from 9 th October to 

21st December 1839. 

1. To Peter Lomax of Bolton-le-Moors, in the county of Lancaster, 
wearer, for an invention of " certain improvements in looms for weaving." 
—9th October 1839. 

2. To Joseph Garnett of Haslingden, in the county of Lancaster, dyer, 
in consequence qf a communication from a foreigner residing abroad, for an 
invention of " improvements in machinery or apparatus for carding, draw- 
ing, roving, and spinning, cotton, flax, wool, and other fibrous materials." — 
9th October 1839. 

3. To Joseph Davies of Nelson Square, in the county of Surrey, gentle- 
man, for an invention of " a composition for protecting wood from flame." 
—9th October 1839. 

4. To Wilkinson Steele and Patrick Sanderson Steele, manufac-, 
taring and furnishing ironmongers, George Street, Edinburgh, for an inven- 
tion of " improvements in kitchen-ranges for culinary purposes, and appa- 
ratus for raising the temperature of water for baths and other uses."- 
18th October 1839. 

5. To William Edmondson aDd James Edmondson, both of Manches- 
ter, in the county of Lancaster, engineers, for an invention of " certain im- 
provements in the machinery or apparatus for the manufacture of wood- 
screws and screw-bolts." — 19th October 1839. 

6. To Robert Stewart of North Woodside, near Glasgow, ironsmith, 
for an invention of " an improved crane for raising stones, or other heavy 
substances, from quarries or other works." — 22d October 1839. 

7. To Samuel Hall of Basford, in the county of Nottingham, engineer, 
for an invention of " improvements in steam-engines, and in propelling." — 
22d October 1839. • 

8. To Alexander Borland of Paisley, in the county of Renfrew, in 
Scotland, accountant, for an invention of " a machine for measuring water 
and other liquids, and registering the quantity thereof." — 26th October 1839. 

9. To James Smith of Deanston Works, in the parish of Kilmadock, and 
county of Perth, cotton -spinner, for an invention of " certain improvements 
applicable to canal navigation." — 26th October 1839. 

10. To George Chapman of Whitby, in the county of York, engineer, 
for an invention of " certain improvements in steam-engines." — 26th Octo- 
ber 1839. 

11. To Samuel Wilks, of Darsleton, in the county of Stafford, iron- 
founder, for an invention of " improvements in boxes and pins, or screws, 
for vices and 1*08868."— 28th October 1839. 

12. To Thomas Nicholas Raper of Bridge Street, Blackfriars, in the 
city of London, for an invention of " improvements in rendering fabrics and 
leather waterproof." — 28th October 1839. 

13. To Robert Edward Morricb of King William Street, in the city 
of London, gentleman, in consequence of a communication from a certain 
foreigner residing abroad, for an invention of " improvements in the manu- 
facture of boots and shoes, and coverings for the legs."— 28th October 1839. 

14. To J ames Smith of Deanston Works, in the parish of Kilmadock, 
and county of Perth, cotton-spinner, for an invention of " a self-acting 
temple, applicable to looms for working fabrics, whether moved by hand or 
power."— 1st November 1839. 
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15. To James Yates of Effingham "Works, Kotherham, in the county of 
York, ironfo under and earthenware-manufacturer, for an invention of " cer- 
tain improvements in the construction of cupola or blast furnaces for melt- 
ing metals, which improvements are also applicable to furnaces or fireplaces 
for other purposes." — 1st November 1839. 

16. To John Barnett Humphreys of Southampton, civil-engineer, for 
in invention of " certain improvements in shipping generally, and in steam- 
vessels ; and in particular, some of which improvements being individually 
novel, and some the result of novel applications or combinations of parts al- 
ready known." — 1st November 1839. 

17. To John George Bodmer of Manchester, in the county of Lancas- 
ter, civil-engineer, for an invention of " certain improvements in machinery 
or apparatus for cutting, planing, turning, drilling, and rolling metals and 
other substances." — 8th November 1839. 

18. To "William Newton, of the Office for Patents, 66 Chancery Lane, 
in the county of Middlesex, civil-engineer, in consequence of a communi- 
cation from a certain foreigner residing abroad, for an invention of " certain 
improvements in machinery or apparatus for making or manufacturing 
screws." — 11th November 1839. 

19. To James Sutcliffe of Henry Street, Limerick, builder, for an in- 
vention of " certain improvements in machinery or apparatus for raising 
and forcing water or other fluids, and increasing the power of water upon 
water-wheels, and other machinery." — 11th November 1839. 

20. To James Ulric Vaucher of Mount Street, Grosvenor Square, in 
the county of Middlesex, for an invention of " certain improvements in fire- 
engines and other hydraulic machines and apparatus for raising or propel- 
ling water and other fluids, some of which improvements aro also appli- 
cable to steam-engines."— 11th November 1839. 

21. To James Craig of Newbattle Paper-Mills, in the parish of New- 
battle, and county of Edinburgh, for an invention of " an improvement or 
improvements in the machinery for manufacturing paper." — 11th November 
1839. 

22. To Pierre Augusts Ducote of No. 70 St Martin's Lane, in the 
county of Middlesex, for an invention of " certain improvements in print- 
ing china, porcelain, earthenware, and other like wares ; and also for print- 
ing on paper, calicoes, silks, woollens, oilcloths, leather, and other fabrics 
and for an improved material to be used in printing." — 14th November 1839. 

23. To John Dickinson of Nash Mill, in tho county of Hertford, paper- 
maker, for an invention of " improvements in the manufacture of paper." — 
18th November 1839. 

24. To George Hanson of Huddersfield, in the countv of York, plumber 
and brazier, for an invention of " certain improvements m the construction 
of cocks or taps for drawing off liquids."— 19th November 1839. 

25. To William Wiesmann of George Yard, Lombard Street, in the 
city of London, merchant, in consequence of a communication from a cer- 
tain foreigner residing abroad, and partly by invention of his own, for " im- 
provements in the manufacture of alum." — 22d November 1839. 

26. To Charles Andrew Caldwell of Audley Street, in the county of 
Middlesex, Esq; in consequence of a communication from a certain fo- 
reigner residing abroad, for an invention of " improvements in furnaces and 
apparatus for supplying the heat of fuel." — 22d November 1389. 

27. To Frederick Clark of Chelsea, in the county of Middlesex, in con- 
sequence of a communication from a certain foreigner residing abroad, for 
an invention of " improvements in building ships, steam-vessels, and boats, 
and also in the building of canal and river barges, and lighters.",— 22d No- 
vember 1839. 
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28. To Thomas Kerr, Esquire of Forecrofts, Dunse, in the county of 
Berwick, for an invention of " a new and improved mortar or Cement for 
building and other purposes."— 23d November 1839. 

29. To William Miller of Clitheroe, in the county of Lancaster, engin- 
eer, for an invention of " certain improvements in grates used in steam-en- 
gine or other furnaces or fireplaces." — 5th December 1839. 

30. To John Swindells of Manchester in the county of Lancaster, manu- 
facturing-chemist, for an invention of " certain improvements in the manu- 
facture of Prussian blue, prussiate of potash, and prussiate of soda."— 5th 
December 1839. 

31. To Francois Vonillon of Prince's Street, Hanover Square, in the 
county of Middlesex, silk-mercer, in consequence of a communication from a 
certain foreigner residing abroad, for an invention of " improvements in the 
manufacture of ornamental woven fabrics." — 6th December 1839. 

32. To George Lowe, engineer to the Chartered Gas Company, and 
John Kirkham, engineer to the Imperial Gas Company, both of London, 
for an invention of " improvements in the manufacture of gas for purposes of 
illumination." — 6th December 1839. 

33. To John Juckes of Shropshire, gentleman, for an invention of " im- 
provements in furnaces and fireplaces for the better consuming of fuel." — 
12th December 1839. 

34. To Moses Poole of Lincoln's Inn, in the county of Middlesex, gentle- 
man, in consequence of a communication from a certain foreigner residing 
abroad, for an invention of " improvements in looms for weaving." — 12th De- 
cember 1839. 

35. To Charles Dod of 21 Craven Street, Strand, in the county of Middle- 
sex, gentleman, in consequence of a communication made to him by a cer- 
tain foreigner residing abroad, for an invention of " certain improvements 
in the construction of railways and tram-roads, and in the carriages to be used 
thereon and otherwise,"— 18th December 1339. 

36. To Charles Cowan of Penicuick, in the county of Edinburgh, in 
that part of the United Kingdom called Scotland, paper-manufacturer, and 
Adam Ram age of Valleyfield in the same county, paper-maker, for an in- 
vention of " improvements in machinery used in the manufacture of paper." 
—19th Decomber 1839. 

37. To William Palmer of Satton Street, Clerkenwell, in the county of 
Middlesex, lamp-maker, for an invention of " improvements in lamps, and in 
the manufacture of candles." — 21st December 1839. 

38. To John Sutton of John St, Roupell Street, Lambeth, in the county 
of Surrey, machinist, for an invention of " improvements in obtaining power." 
—21st December 1839. 

39. To Ambrose Bowden Johns of Plymouth, in tho county of Devon, 
artist, for an invention of " improvements in colouring or painting walls 
and other surfaces, and preparing materials used for that purpose/'— 21st 
December 1839. 

40. To Antonio James Mayer of Ashley Crescent, in the parish of St 
Luke, in the county of Middlesex, gentleman, for an invention of " an im- 
proved machine for cutting splints for matches."— 21st December 1839. 
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Oil Daguerreotype* By Andrew Fyfe, M.D.,F.R.S.E.,F.S.A., 
&c. Communicated by the Society of Arts of Scotland. 

The intense degree of interest excited, a few months ago, 
by the accounts of the different photographic processes, has 
now given way to that raised by the disclosure of Daguerreo- 
type. Though by photography beautiful representations may 
be obtained, yet, I believe, it is now generally allowed, that 
it does not come up to our expectations in giving delineations 
by the camera, with that degree of clearness and delicacy that 
was anticipated. In this country, at least, I have never seen 
designs taken by the camera of any value. This remark does 
not, however, apply to Daguerreotype. High as our expecta- 
tions were raised by the first accounts of it, now that the se- 
cret is divulged, and that we have had opportunity of inspect- 
ing specimens, I would say that the accounts given of it were 
far from exaggerated — nay, that the delineations possess a 
richness and delicacy beyond what the most sanguine had an- 
ticipated. 

My object in making a few remarks on this interesting pro- 
cess, is chiefly with the view of illustrating its rationale. 
The subject is as yet in its infancy. No doubt numerous 
improvements will, ere long, be suggested ; and nothing, I 
conceive, is more likely to conduce to this than an accurate 
knowledge of the rationale of every stage of the process. It 

* Delivered before the Society of Arts for Scotland on 15th January 1840. 
VOL. XXVIII. NO. LVI. MARCH 1840. P 
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206 Dr Fyfe on Daguerreotype. 

is with this view that I have heen induced to investigate it ; and 
I trust that the results I have obtained are not devoid of in- 
terest, not only as tending, to illustrate what I conceive to be 
the action that occurs, but also as leading to some important 
practical applications in the arts. 

On the first announcement of the mode of conducting da- 
guerreotype, M. Arago conjectured that the effect, ultimately 
brought out by the hyposulphite, might be owing to its wash- 
ing off the iodine, and probably to the sulphur of the salt act- 
ing on the silver, so as to convert it into a black sulphuret 
which, contrasting with the white mercurial coating, gives 
the dark and light parts of the picture. It is evident, however, 
that this is not the true rationale, because it is stated by 
Arago himself, that a similar result is obtained by washing 
the plate with solution of sea-salt, and where no sulphuret 
can be produced. The action, in my opinion, is altogether 
different ; it does not depend on the formation of compounds 
differing in their nature and appearance, by the agency of the 
hyposulphite, but on metallic surfaces being presented, by 
which the light is reflected differently. 

The first part of the process — the polishing— must be con- 
sidered as merely mechanical ; and certainly the more high- 
ly resplendent the surface, the more likely we are to suc- 
ceed in getting a distinct image on it. With regard to the 
use of the diluted acid, its action is not so easily accounted 
for. That it should act on the silver, and form a nitrate, as 
some have supposed, is not likely, when we consider its great 
state of dilution, and the very minute quantity employed — 
two or three drops being sufficient for a large plate. Accord- 
ing to some it may wash off any copper adhering to the sur- 
face of the silver. To ascertain whether or not it acted on 
the metals, I raised, a wall of wax -luting around a polished 
plate, and kept on it diluted acid (1 to 16) for some time, rub- 
bing the plate occasionally with cotton. On testing the fluid, 
I could not detect the slightest trace of silver in it. Another 
plate was acidified and heated as recommended by Daguerre. 
It was then washed with distilled water ; and the washings 

ere tested for silver, with the same result. 
The fluid from the plate in the preceding experiment, when 
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tested for copper, gave indications of its presence. It is evi- 
dent, then, that the acid acts merely by washing off impuri- 
ties, and thus allowing a purer surface to be afterwards ex- 
posed to the iodine. 

Different opinions have been entertained with regard to the 
action of the iodine. Some suppose that the golden-coloured 
coating is merely a thin film of iodine, adhering to the sur- 
face of the silver ; while others maintain that it is an iodid of 
silver. Were it the former, we should expect it to be easily 
rubbed off, and more particularly that it would be dissipated 
by heat ; neither of which occurs. When heated — excluded 
from light — the plate still retains the golden-yellow colour. 
Potassa has no action on it, which it should have, were it a 
mere film of iodine. From these and other experiments of a 
similar nature, it is evident that the iodine does not merely 
adhere to the silver, but that it combines with it and forms 
an iodid; the colour of which depends on the time the plate 
has been exposed to its action.* 

When the iodinized plate is kept in the camera for the pro- 
per time, it does not appear to be affected in the slightest 
degree, and it is not till after it is exposed to the mercurial va- 
pour that the image appears. It is evident, however, that 
the light must exert some peculiar action on the iodid. 
Either the affinity between the iodine and the silver must be 
overcome, and the iodine be set free from the silver, or the 
constitution of the iodid must be altered. When the opiate is 
kept long in the camera, it may be so affected as to bring out 
an indistinct image, a circumstance which I have occasionally 
observed ; but this result is more easily obtained by exposing 
the plate to the direct rays of the sun, or even to a dull light, 
with an object— say an engraving— placed on it, as in the com- 
mon photographic process, with paper prepared with the chlo- 
rid or phosphate of silver, in which case a distinct representa- 
tion of the object on the engraving is produced — those parts 
exposed to the light becoming dark, while those ex eluded from 

* When the plate is long exposed to the vapour of iodine, it presents a 
rich display of prismatic colours, sometimes in concentric rings, sometimes 
passing from side to side. 
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it retain their original golden hue. When the plate is long 
exposed, on the parts on which the light impinges, the yellow 
is changed to dark violet, and, by slight friction, a dark co- 
loured powder is removed. When this is treated with water 
or alcohol, the fluids do not, on the addition of the usual tests, 
indicate the presence of uncombined iodine. The iodinized 
plate, after long exposure to light, so as to darken it, does not, 
when heated, give off vapour of iodine ; nor is its surface at 
all changed, from which it is evident that the powder libe- 
rated from the plate, by the agency of the light on the iodid, is 
not free iodine. Most probably it is the iodid set free from the 
silver, but the quantity procured is so very minute that I have 
not been able to satisfy myself as to its chemical composition. 

The most important question regarding this interesting 
subject refers to the last stages of the process — the mercurial- 
izing and washing with hyposulphite. 

When the plate is removed from the camera, and without 
any image observed on it, and is then exposed to the vapour 
of mercury, the mercury evidently adheres to those parts only 
which have been acted on by the light. Of course, the greater 
the action of the light, the more is the iodid acted on, and the 
thicker is the mercurial coating acquired, or the more readily 
does the mercury adhere to the silver ; thus giving different 
degrees of density, or a difference of surface, while those parts 
on which the light has not impinged still retain their golden- 
yellow hue. 

On washing with hyposulphite, the whole of the iodid is 
removed, and silver and mercurial surfaces are then exposed ; 
and it is the contrast between them, and not any particular 
chemical action exerted on the silver, by the hyposulphite, that 
produces the effect. In fact, it is a mere difference in reflec- 
tion of light from a highly resplendent silver plate, and from 
a dull mercurialized surface ; the former presenting the dark, 
the latter the light parts of the picture ; the variety of shades, 
from dark to light, being brought out by a difference in the 
density, or by inequality in the mercurialized parts, accord- 
ing to the action of the light ; for we can easily conceive 
that, the less and less the action of light, the thinner and 
thinner, or more imperfect, may be the mercurial coating, 
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and thus all the variety of shades may be given, keeping [in 
view that the silver surface always appears dark when in con- 
trast with the mercurial one. 

* 

That this is really the cause of the brilliant effects brought 
out, is, in my opinion, proved by a very simple experiment. 
If a plate, polished as for daguerreotype, with its highly re- 
splendent surface, have an object placed on it — as a piece of pa- 
per cut to any form, and moistened to make it adhere, and be 
then exposed in the mercurializing box, the mercury being heat- 
ed to the temperature recommended by Daguerre — those parts 
exposed become mercurialized, while those covered with the 
paper are not acted on. When the paper is removed, we have 
a representation of the object, having all the appearance of a 
daguerreotype, excepting that it is merely in profile; the sil- 
ver "surface, or that representing the object, being dark, the 
merculiarized surface being light. A similar result may be 
obtained on other surfaces, as tin, tinned iron, and copper, 
provided they be highly polished ; even on glass the same 
effects may be produced, but in this last case it is necessary 
to mercurialize at a higher temperature than for daguerreo- 
type, and the plate, after being mercurialized, must be held in 
a particular position, otherwise the object is not distinctly ob- 
served. 

Daguerre has stated that, in Paris, the time that the plate 
should be kept in the camera, during favourable weather, 
should not exceed about three minutes ; and points out the 
necessity of operating in the dark with the iodinized plate. 
Though it may appear to some that there is no absolute neces- 
sity for this precaution, I may mention, as corroborative of 
what Daguerre has stated, that if an iodinized plate, with an 
object placed on it, be exposed to direct sunshine, and instantly 
withdrawn, a distinct image will be found on it by mercurial- 
izing and washing with hyposulphite. 

Daguerre has also remarked that, when inspecting the plate 
during the mercurializing process, the light, even from a 
candle, should not be allowed to flow long on it. However 
improbable this may appear, yet it is not less true. The light 
of a gas lamp affects it powerfully ; and hence, by exposing a 
plate to a gas flame, brilliant impressions can be procured. I 



Digitized by Google 



210 Dr Fyfe on Daguerreotype. 

have in this way succeeded in getting impressions from en- 
gravings, having all the delicacy of the original For this 
purpose it is necessary to have the engraving on thin paper, 
placed on the plate with the engraving exposed to view, so as 
not to have a reverse. They are kept together hy putting 
them into a glass frame, and then exposed near the flame 
either of an argand or flat burner for about twenty minutes 
or so, according to the light and the thickness of the paper, 
after which the plate is to be mercurialized and washed with 
hyposulphite. 

I have already mentioned that when a polished plate, with 
an object placed on it, is mercurialized, an image is presented 
similar to a daguerreotype, and which, like it, is easily obli- 
terated. It is remarkable, however, that if, instead of mer- 
curializing at the temperature of about 160° Fahr., we raise it 
to about 400° Fahr., not only does the mercury present a whiter 
surface, but it adheres so firmly to the plate that it requires 
the polishing powder to remove it. This affords an easy method 
of producing and multiplyingto any extent profiles on silver. The 
profile on paper is cut out, and, after being moistened on both 
sides with the tongue, or with very weak mucilage, is placed 
on the polished plate, and pressed down so as to make it ad- 
here to it at all points ; after which it is put into the mercu- 
rializing box, and kept exposed to the vapour of the mercury 
till the temperature reaches to about 400° Fahr. The lamp is 
then removed, and the temperature allowed to sink before 
taking out the plate. In conducting this process, the only 
precaution necessary is to take care that the paper does not 
separate from the silver, which it is apt to do when the 
heat is'raised too high, or the plate is long kept in the box, in 
which case the image is indistinct. To prevent this, the weak 
mucilage is used, which is easily washed off from the silver by 
keeping the plate in warm water, or rubbing it softly with a 
sponge. Should the profile not be sufficiently sharp, the pro- 
cess may be repeated on the same plate, by removing the mer- 
cury with the polishing powder. 

thinn uiv*© 
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On the Nile, and the present and former Levels of Egypt* By 
Sir J. Gardner Wilkinson. (With a Plate.) 

The nature and character of the Nile, and the peculiar laws 
which govern the land of Egypt, are questions which, in all 
times, have been looked upon with considerable interest. Nu- 
merous conjectures were formed by ancient writers respecting 
the probable cause of the inundation. Some attributed it to 
the continued force of the Etesian or annual winds, which, 
blowing from the northward during that season of the yeai*, 
were supposed to check the course of the stream, and to occa- 
sion it to overflow ; an opinion readily refuted by Herodotus.t 
Others explained it by the melting of snow in the lofty moun- 
tain-ranges of Ethiopia ; and some were disposed to believe, 
that periodical rains falling there accounted for this pheno- 
menon. 

Though the reasoning of Herodotus on the subject is not 
very philosophical, it is evident that he attributes the rise of 
the Nile to the rains which fall near its source, an opinion 
common, as Strabo informs us,t to many, and one that Homer, 
from his calling the river dwrerijf, or " fallen from heaven," 
appears to have adopted. Modern discoveries have shewn the 
truth of this conjecture ; and, as far as regards the cause and 
sources of the Blue River, or eastern branch, and its tributary 
streams, our knowledge is tolerably accurate. The White 
River, its sources, and the extent of its course from its head 
until it joins the Blue River at Khartum, in Lat. 15° 38', are 
still a desideratum ; and the only part of the stream hitherto ex- 
amined is a distance of thirty days' march above the junction. 
It is, however, to be hoped, that a native of Ethiopia, lately 
sent from England for the purpose, will clear up this import- 
ant question, and add to our geographical knowledge by as- 
certaining the course and sources of the White River. That 
this last is the main stream, is universally allowed by ever y one 
who has visited it, from Bnlce till the present day ; but the 



* From Journal of the Royal Geographical Society of London, vol. ix. 
part iii. p. 431,«t aq. 

t Herodot. ii. 20. X Strabo, xvii. p. 543. 
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Blue River possesses a remarkable character, which connects 
it more closely with the inundation, and claims for it the me- 
rit of being the parent of the beneficial qualities of that river 
which spreads fertility throughout its course from Abyssinia 
to Egypt. 

The White River brings no such alluvial deposit: the 
sandy soil of its banks is unsuited to many of the produc- 
tions which flourish in the other branch ; and though its ad- 
ditional stream, rising about the same time as the Blue River, 
tends to raise their combined waters over the lands they fer- 
tilize in their course northward, the Egyptian peasant has 
merely this debt of gratitude to acknowledge ; and the prayers 
of a heathen husbandman might be offered to the supposed 
god of the Abyssinian branch for the blessings of the inunda- 
tion, without his being bound in duty to propitiate the presid- 
ing deity of its western companion. The Blue River has the 
same general character as that observable throughout the 
course of the Nile. Its banks in Ethiopia and Egypt are 
formed of the same rich alluvial deposit brought from the 
mountains of Abyssinia, and the principal difference is in the 
greater thickness of the stratum left in the southern part of 
its course, in consequence of the heavier particles subsiding 
more quickly than those lighter ones which are carried on* 
wards in its course to Egypt. 

To give some idea of the manner in which the alluvial de- 
posit takes place, and the changes it causes in the levels of 
the land, and in the bed of the river itself throughout its 
course, I must first observe, that the bed of the Nile and the 
land of Egypt (to which country I shall now confine my re- 
marks) undergo a gradual increase of elevation, varying in 
different places according to circumstances, and always les- 
sening in proportion as the river approaches the sea. This 
increase of elevation, in perpendicular height, is much smaller 
in Lower than in Upper Egypt ; and, in the Delta, it dimi- 
nishes still more, so that, according to an approximate cal- 
culation, the land about Elephantine, or the first cataract, in 
Lat. 24° 5', has been raised nine feet in 1700 years ; at Thebes, 
in Lat. 25° 43', about seven feet ; and at Heliopolis and Cairo, 
in Lat. 30°, about five feet ten inches. At Rosetta, and the 
mouths of the Nile, in Lat. 31° 30', the diminution in the per- 
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pendicular thickness of the deposit is lessened in a much 
greater decreasing ratio than in the straitened valley of Cen- 
tral and Upper Egypt, owing to the great extent, east and 
west, over which the inundation spreads, and there the eleva- 
tion of the land, in the same period of 1700 years, has been 
comparatively imperceptible. In like manner, the proportion 
between the increase at Elephantine and Thebes differs from 
that between Thebes and Heliopolis, because the breadth of 
the valley is greater below Thebes, and because the farther 
southward the more is the deposit. In one case, 1£° of lati- 
tude gives a difference of about two feet ; in the other (from 
Thebes to Heliopolis), 4£° give a difference of only one foot 
two inches. 

Those arguments used to shew the effects of the alluvial 
deposit in rapidly protruding the Delta into the sea, founded 
on the statement of Homer respecting the isle of Pharos, 
will not, I trust, be again brought forward, since positive 
facts prove the limited progress made by the Delta, from the 
earliest times of which any record exists, by the position of 
ancient cities, as Pelussium, Canopus, and others, whose sites 
are still in the vicinity of the sea-coast, but which, if any great 
protrusion of the land into the Mediterranean had actually 
taken place, ought at this time, after a lapse of between 3000 
and 4000 years, to be far inland. 

With regard to the statement of Homer,* that " the dis- 
tance from the isle of Pharos to iEgyptus was as much as a 
vessel, with a fair wind, could perform in one day" I have 
shewn,t that all arguments derived from it are inadmissible, 
in consequence of the situation of that island and the nature 
of the ground on which Alexandria is built. That city stands 
on the rock of the Libyan desert, which is still, as it ever 
was, above the reach of the inundation ; and the breadth of 
the channel, between the shore and the island of Pharos, was, 
in the days of Homer, and at every period, precisely the same. 
After the foundation of Alexandria, the island was united to 
the shore by an artificial dyke called the Heptastadium ; but, 
though this connected them, it did not bring the shore one 

* Odyss. a> 355. 

* Manners and Customs of the Ancient Egyptians, vol. i. p. 7. 
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foot nearer to the island, nor was any alluvial deposit the 
cause of the channel between them being closed. And now, 
having shewn that the deposit of the Nile had no power 
to advance the shore towards the Isle of Pharos, I beg to 
exculpate the poet from the imputation of a gross error, which 
might otherwise attach to his assertion, by observing, that he 
uses the word iEgyptus to signify the Nile, as well as the land 
of Egypt, which is fully explained by Diodorus*, who says that 
Nileus, one of the early monarchs, transferred his name to the 
stream, which previously bore that of ^Egyptus ; and Arrianf 
observes that " the river, now called by the ^Egyptians and 
others Nile, is shewn by Homer to have been named iEgyptus, 
when he relates that Menelaus anchored his fleet at the mouth 
of the ^gyptus."J It is, then, to the Nile, and not to the 
coast of Egypt, that the poet refers, when he speaks of the dis- 
tance from Pharos to iEgyptus. 

The opinion of Herodotus and others, that the constant ele- 
vation of the land by the alluvial deposit would eventually pre- 
vent the inundation covering the lands, has been repeated even 
to a late time ; and some have thought, that all the predictions 
of famine made by the historian were on the eve of their ful- 
filment. The Nile, they say, formerly rose so high above 
the land, that Herodotus saw the villages during the inunda- 
tion, like the islands in the JEgesm Sea. This ceases to be 
the case at present, and, after some years, it will no longer 
inundate the country at all But this opinion is maintained 
by its authors merely from their not having visited Egypt dur- 
ing a great rise of the river ; while, from my own experience, 
and that of others, I can attest that the same happens at the 
present day as in ancient times, whenever the inundation is of 
a certain height ; for it is well known, that, in every age, the 
Nile varied in its rise, and the deficiencies of one or two sea- 
sons were counterbalanced by a plentiful supply of water in 
another year. Writers, who held this argument and foretold 
such dreadful calamities to the unsuspecting inhabitants of 
Egypt, forgot to observe that the bed of the Nile always keeps 
pace with the elevation of the soil, and the proportion of wa- 

* Diodor. i. 63. 

t Arrian, fixped. Alex. 5 and 6. t OdyM. A, 477, and *, 257. 
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ter annually brought down by the river has always, and ever 
will be, the same ; the only difference being, that it now over- 
flows a greater extent of land, east and west, than in former 
times, and that the superficies of cultivable land in the broad 
plains of Central Egypt and the Thebaid continues to in- 
crease. 

In that part of Egypt lying to the south of the Delta, the 
banks of the Nile are much more elevated than the land of the 
interior at a distance from the river, and they are seldom quite 
covered with water even during the highest inundations. Lit- 
tle, however, projects above the level of the stream, and, in 
some places, the peasant is obliged to keep out the water by 
temporary embankments. This may be accounted for partly 
by the continued cultivation of the banks, which, being more 
conveniently situated for artificial irrigation, have a constant 
succession of crops ; for it is known that tillage has the effect 
of raising land, from the accumulation of decayed vegetable 
substances, the addition of dressing, and other causes ; and 
the greater depression of the plain in the interior is probably, 
in some degree, owing to the numerous channels in that direc- 
tion, and to the effect of the currents which pass over it as the 
water covers the land. It must, however, be confessed, that 
these causes are not sufficient to account for the great differ- 
ence existing between the height of the bank and the land near 
the edge of the desert, which often varies as much as twelve 
and fifteen feet, as may be seen from the respective heights of 
the dykes at those two points. These elevated roads, the sole 
mode of communication by land from one village to another 
during the inundation, commence on a level with the bank of 
the river, and, as they extend to the interior, rise to so great 
a height above the fields, as to leave room for the construction 
of arches for the passage of the water, though, generally 
speaking, bridges are only built in those parts where ancient or 
modern canals have lowered the levels sufficiently to admit of 
them. 

The general appearance of the dykes may be illustrated by 
No. 1. of Plate II., in which A is the surface of the Nile dur- 
ing the inundation ; B the level of the low Nile ; C the bank ; 
DD the raised dyke ; E the beds of canals, over which bridges 
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are built in the dyke ; and F the Hajer or slope of the desert, 
extending from the junction of the irrigated land at H to the 
limestone mountains, G. This section is given as if the dyke 
were in one straight line, E. and W. from the river ; but in 
reality they follow a tortuous course, visiting the various 
towns on their way, and serving as roads, as well as an impe- 
diment to the arbitrary overflow of the inundation. The 
direction of a dyke, varying according to circumstances, may 
be represented as in No. 2. It is on a plain of about five miles 
in breadth. Some dykes are much more circuitous and indi- 
rect even than this, but in all cases the principal care is to 
place them so as to oppose the greatest force to the largest 
body or pressure of water, and to offer the readiest means of 
communication from one village to another. 

I have already observed that the deposit gradually raising 
the bed of the river, and the proportionate elevation of the 
water of the inundation, tend to increase the extent of the 
arable land of Egypt, and that there is now a larger tract of 
cultivable soil E. and W. from the river than at any previous 
period. This I shall endeavour to illustrate by a similar sec- 
tion, in which it will be seen that if the Nile, rising from its 
ancient bed, AB, No. 3, inundated the country in the direc- 
tion and at the elevation EF, it would, when raised to CD, 
its modern bed (the land being also raised in proportion to G), 
extend its inundation on the line GH to a far greater distance 
over the Hajer or slope of the desert, and give an additional 
tract of cultivable land from F to H. That this has actually 
taken place I have satisfactorily ascertained by excavations, 
and by observing the quantity of alluvial deposit accumulated 
round the base of ancient monuments, and by a comparison of 
the height to which the water now rises and formerly rose 
in the nilometer of Elephantine. 

In the plain of Thebes are some colossal statues of Amunoph 
the Third, of which two still occupy their original site, and 
one of these has long been known under the name of the 
" Vocal Memnon." They stood on either side of the dromos, 
leading to a temple built by that Pharaoh, and at intervals, 
b etwee n them and the temple, were other colossi, statues, and 

♦Diodor.'iS s * nce tnrown down or mutilated, and nearly 

t Am an, tJx t 
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covered by the alluvial deposits of the inundation. Their re- 
lative positions may be better understood from the plan No. 4, 
in the plate, where it will be seen that before the temple A 
are the tablets BC, and 420 feet beyond are the fragments of 
a colossus, £ ; then at the distance of 220 feet is another 
fallen colossus, G, and as a pendent to it a group of compa- 
ratively small figures cut out of a single block at F ; the co- 
lossi H I, which are still standing, being 300 feet further for- 
ward, and appearing to terminate the dromos. 

The temple is now surrounded by alluvial soil, and the water 
and mud of the inundation extend to the distance of 600 feet 
behind it. But when erected, about the year 1420 B. C, not 
only the body of the temple, but the dromos, or paved road 
leading to it, as well as the base of the colossi H I, were above 
the reach of the inundation, and the statues at F, which are 
still erect in their original position, were exposed to view, 
though now buried to their waist in the alluvial deposit. 

Indeed, I believe this dromos to have been a continuation 
of the " royal street," mentioned in some papyri found at 
Thebes, which, crossing the western portion of the city, com- 
municated by means of a ferry with the temple of Luxor, 
founded by the same Amunoph, on the other side of the river ; 
as the great dromos of Sphinxes, connecting the temples of 
Luxor and Karnak, formed the main street in the eastern dis- 
trict of Thebes. 

The colossi H I are 47 * feet high, with the pedestal 
60, but the alluvial deposit has accumulated, around them 
to the height of from 6 feet 10 inches to 7 feet, so that they 
now stand only 53 feet above the plain.t This was ascer- 
tained by excavating to the base of the pedestal ; and hav- 
ing penetrated beneath it, I found that it stood, not on 
alluvial ground, but on the soil of the desert, which was 
paved with sandstone blocks, serving as substructions for 
the colossus and the dromos. The lower side of the pedestal 
had not been cut smooth, but was left of a round irregular 
shape, extending 3 feet 10 inches below the level of the paved 

* By sextant, I make the western colossus 47 feet, and the other, by actual 
measurement, 47 feet 9 inches. 

t The ground has sunk at the base, and the statue inclines a little to one 
tide, so that it is difficult to ascertain the exact height of the pedestal. 
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dromos ; but that was of little importance : the main point was 
to ascertain whether the slope of the dromos corresponded 
with that of the desert, and this I proceeded to examine. I 
therefore dug to the base of what I supposed to be part of a 
similar colossus at F, 300 feet behind the colossus H, which, 
however, proved to be a group of statues, a circumstance par- 
ticularly fortunate for my purpose, as they were found to be 
standing erect in their original position. Their total height 
was 8 feet 1 inch from the base to the top of the shoulder, the 
part above that being broken off ; they projected 2 feet 10 
inches above the level of the alluvial deposit, so that it had 
accumulated in this part only 5 feet 3 inches. This satisfac- 
torily settled the question I had in view, and gave, in a dis- 
tance of 300 feet, a difference of 1.7 to 1.9, being an average 
of 20 inches in 300 feet, or a decreasing ratio of 1 inch in 15 
feet, for the talus of the sloping desert plain on which they 
were placed. 

According to this ratio, the basement of the temple it- 
self should stand very little below the level of the alluvial 
deposit, which indeed agrees with fact, though, as may be 
supposed, the slope of the desert is not quite so uniform as 
to accord with the mathematical calculation of an uninterrupt- 
ed line. It suffices for our purpose to have ascertained that 
this gradual slope does exist, and that the colossi and the 
temple standing upon it are buried in alluvial deposit in an 
inverse ratio as they approach the edge of the desert, and the 
only inference necessarily is, that the alluvial soil now reaches 
farther inland towards the desert than it did when these mo- 
numents were erected. We do not know how far the outer- 
most colossi were at that time beyond the line of the alluvial 
deposit ; the only conclusion is, that they were above its level, 
and that the dromos or paved street was also above the high- 
est water-mark, though it is not possible to fix any exact point 
from which to calculate the annual increase of the perpendi- 
cular stratum of sand. Of this we may at least be certain, 
that all the deposit now existing between the colossi H I and 
the edge of the desert behind the temple, a total distance of 
1900 feet, has been brought there since the reign of the third 
Amunoph, or within a period of 3260 years* 

What has been said, I trust, fully demonstrates these pro- 
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positions, that the perpendicular rise of the bed of the Nile 
extends the inundation and alluvial deposit much farther in a 
horizontal direction, E. and W., at the present day, than at 
any previous period ; that it has always continued to do so ; 
and that, therefore, there is a wider extent of irrigated land 
now than in former times. I do not, however, pretend that 
the same quantity of land is cultivated as formerly j this must 
always depend on the population, the energies of the people, 
the system followed by the government, and other accidental 
circumstances ; but it is not the fault of the river, nor from 
any deficiency in the benefits it used to bestow on the soil of 
Egypt, that much land is left fallow and overgrown with 
noxious weeds, and the modern inhabitants might profit by 
the same means of cultivating the edge of the desert by ar- 
tificial irrigation as their predecessors, if Egypt only possessed 
the advantages of population, a favourable system of agricul- 
ture, and a wise government. 

I have made the same observations respecting the extent of 
the land in other parts of Egypt, all confirming what I have 
stated, as might reasonably be expected, since the same causes 
necessarily produce the same effects ; and I now proceed to 
shew the origin of those erroneous notions which proclaim 
that the drifting sands have curtailed the limits of the arable 
land of Egypt, and that the desert, constantly encroaching on 
the soil, threatens to overwhelm the valley of the Nile, and 
already counteracts the beneficial effects of the inundation. 
In some parts of Egypt, as at Bahnasa, in latitude 38° 33', at 
Kerdasi, a little to the N. of the Pyramids, at Werdan, still 
further N., and a few other places, the sand of the Libyan 
desert has been drifted into the valley, and lias encumbered 
the land with hillocks, spreading itself over the fields near 
the edge of the desert, and sometimes burying trees and 
buildings to the depth of several feet. This has been par- 
ticularly the case about Bahnasa ; and Denon, who visited 
it, and witnessed the effect of the sand in that quarter, spread 
the alarm of its invasion, which nas been magnified into the 
annihilation of the arable land of Egypt. But this evil is only 
partial ; and, as Monsieur Regnier observes, in his Memoir 
upon the Agriculture of Egypt, published in the great French 
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work,* " though many have spoken of the encroachments of 
the sand upon the cultivable soil, it appears to me much less 
considerable than is supposed ; for otherwise many places in- 
dicated by ancient writers to have been on the borders of the 
desert would now be distant from the irrigated land, and the 
canal of Joseph, after so many ages of bad government, would 
have been long since filled up.'* In some places, he adds, this 
has happened, as at Werdan, in the province of Gizeh, where 
the sand has advanced to the distance of a league ; but the 
position of the place, at the outlet of a gorge in the Libyan 
mountains, is perhaps partly the cause of this, an opinion 
which perfectly coincides with my own observation. In many 
places, where valleys open upon the plain, the sand is found 
to accumulate, and sometimes to form drifts upon the land, 
which, when no precautions are taken, by planting the bushy 
tamarisk, increase so far as to prevent the overflow of the 
Nile from covering a portion of the previously irrigated soil ; 
but these incursions of sand are only partial and in particular 
spots, bearing a very small proportion to the whole valley of 
Egypt ; and it must be remembered that the desert, or gra- 
dual slope of the Hajer, between the limestone range and the 
arable land, is not a plain of moving sand, as some have 
imagined, but is composed of clay and stony ground, mixed 
with a proportion of sand, or an old detritus of the neighbour- 
ing rocks. On the eastern side of the valley very few sand- 
drifts are met with, except those seen from Cairo, beyond 
Heliopolis, and the Birket el Hajj on the Suez road, but these 
do not encroach upon the arable land, from which they are far 
distant; and since I have shewn that on the western or 
Libyan side also the places where sand encumbers the land 
are partial, it may be readily imagined how slight an effect 
they must have, compared with the whole extent of the 
country. 

In the Delta, the only sandy places of consequence are here 
and there on the Libyan shore, and on the coast of the Medi- 
terranean, bearing an imperceptible proportion to the whole 
superficies of that province ; and, indeed, the sand on the coast 



* Memoiree ear PEgypte, vol. iv. p. 5. 
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is not worthy of notice, nor can it be attributed in any way 
to the advance of the desert upon the land of Egypt, In 
many countries, as in France, about Dunkirk, the Landes, and 
other places, as in Scotland, near Nairn, and in several parts 
of Europe, sand-drifts occur of great size and extent ; but the 
same theories are not formed upon their aggressions ; and we 
have in this a proof how far opinions are influenced by the 
name and by the idea of a desert. I am far from affirming 
that no encroachment of the sand takes place ; my arguments 
are only intended to shew that, taking into consideration the 
relative advance of the sand, and of the alluvial deposit, the 
balance is greatly in favour of the latter, and the result is, 
that, whatever partial injury the sand may have in its power 
to inflict upon certain spots, the extent of the land is con- 
% stantly increasing, and the number of square miles of arable 
soil is much greater now than at any previous period. 

I must also make some remarks regarding the nature of the 
desert, which will be found to differ much from received 
♦opinion, as the simple mention of ranges of primitive moun- 
tains, reaching an elevation of several thousand feet, would 
suffice to show. I allude now to the desert lying between the 
Nile and Red Sea; but in order to give a just notion of 
the tract, and the nature of the mountains in several parts, I 
must refer to my map, and to the accompanying sections in 
different latitudes. 

The leading characteristic of this desert, particularly in the 
northern part, is its gradual ascent from the north of the Nile 
to a certain distance eastward, where you arrive at a plain, 
nearly level and of some extent, from which all the valleys or 
torrents running in a westerly direction, empty themselves in- 
to the Nile, and those to the eastward into the Red Sea, fol- 
lowing a descent in the opposite direction to the coast. This 
section, taken east and west, about Lat, 29° (see plate No. 7), 
will explain the appearance of the desert in that part. 

The mountains there are all limestone : the ascent from the 
Nile to A is about 30 miles ; the high plain A B is about 16 
miles broad, and the descent then commences towards the Red 
Sea, which is about 50 miles distant. 

In that part where the primitive range commences and joins 

VOL. XXVIII. NO. LVI. MARCH 1840. Q 
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the secondary hills, in Lat. 28° 26', the section E and W pre- 
sents the appearance of No. 8. of Plate. 

In Lat. 28° 1C, passing by the lofty Gharib, which is the 
highest peak in this desert, having an elevation of about 6000 
feet, the section is of the nature as delineated in the plate, 
No. 9. of Plate. 

In Lat 2o* from Jebel Ea-Zeit, in the Red Sea, to Jebel Abu 
Fayldah, the section has the character of No. 10. of Plate. 

In Lat. 27°, crossing the great range of the Ummumfiyah, 
which is. about 5000 feet high, the section has the appearance 
of No. 11. of Plate. 

From a comparison of which it appears, that this desert has 
one general .character in its levels from the river to the Red Sea. 

A little above Esnch, about Lat. 25° 10', the sandstones ap- 
proach the Nile on the east bank, and, a little farther up, they » 
cross the river near Edfu, whence they continue on either side of 
the Nile ; and at Silsilis are the quarries from which the sand- 
stone used in the temples of Egypt was taken : 14 miles above 
Ombos, on the eastern bank, the granites appear, and at Es* 
wan, 14 miles farther, they cross the river. Amidst these are 
the cataracts, a succession of rapids, of which no single fall is 
more than about 4 or 6 feet. 

In Nubia, the valley is very narrow, the rocks of the eastern 
and western mountains often coming close to the river, and 
leaving little or no space for the deposit of alluvium ; in other 
places on the Libyan side, the sand covers the whole level space 
between the hills and the bank, and the character of the coun- 
try between the first and second cataract is totally different 
from Egypt. The river, about Kalabsheh, rises between 30 
and 40 feet perpendicularly during the inundation, and, after 
it has subsided in February, the stream runs at the rate of 2 to 
3 nautical miles an hour. But I return to the deserts of Egypt. 

In going to the western or Libyan desert in the direction 
of the Oasis Parva, one road passes by the Fayyum. That 
province is considerably lower than the valley of the Nile, and 
the lake Mceris is about 100 or 120 feet below the level of the 
bank at Benisuef. A section across that part of the country, 
from the Nile to the mountain-range, lying behind the lake 
Mceris, has the form represented in No. 12 of Plate. 
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The hills A A, on No. 13 of Plate, are a continuation of the 
range B, as may be seen in a map of this district, from which it 
will also appear, that on leaving the Fayyum in a southerly di- 
rection, or in going from the Nile westward, you gradually 
ascend, till you arrive at the summit of an elevate*d plain, which 
continues on a level, or with slight undulations, for a consider- 
able distance, and forms the extensive table-land of this part of 
Africa The Oasis and other valleys, are depressions in this lofty 
plain ; and, when you descend to them, you find the level space 
or plain of the- Oasis similar to a portion of the Valley of Egypt, 
surrounded by steep cliffs of limestone at some distance from 
the cultivated land, which vary in height in the different Oa- 
ses. Those of the southern Oases are much higher, and con- 
sequently their level is much lower than of the Oasis Parva, 
as may be seen from the section No. 13. of Plate, taken nearly 
north and south. 

From this it appears, that the water of the Oasis Parva does 
not come directly from the Nile, and that we must look for 
the origin of its springs from a more southerly point. The 
mountains of the high plain are limestone, the low plain of the 
Oases is sandstone on clay, and from this last the water rises, 
and by this it is retained. The limestone mountains of the 
Thebaid rest, in like manner, on clay ; and thus we may rea- 
dily imagine, that the water is conveyed from some point to 
the south, of greater elevation than the Oases, that its escape 
to the surface takes place wherever the limestone superstratum 
is removed, and that a continuation of the same bed of clay 
conducts it northward to the Oasis Parva, occasional oppor- 
tunities being afforded it for rising, as at Farafireh and other 
places on the way. . 

Though 1 have represented the mountains as if the table- 
land of their summit were perfectly level, in order to shew 
the comparative depressions of the Oases, it is not to be 
supposed that they are horizontal ; if it were so, those of 
Lower Egypt would be more elevated than in the Thebaid, 
which is far from being the case ; the mountains of Thebes 
being 1200 feet above the Nile, which is a much greater ele- 
vation than any in the latitude of Cairo or the Pyramids. 

From what has now been said, it will be evident, that the 
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Oases ore not fertile spots in the midst of a sandy plain, but 
depressions in the lofty table-land of Africa, where, by the re- 
moval of the superincumbent limestone strata, the water has 
the power of rising to the surface : nor is the desert a dreary 
plain of sand,' as some have imagined, which has overwhelmed 
a once fertile country, whose only traces are the isolated gar- 
dens of the Oases. 



On the Geographical Distribution of Insects. (Concluded from 

page 183.) 

Of Entomological Bcgions. — In the same manner as when 
viewed in a physical or political aspect, the surface of the globe 
is susceptible of being divided, zoologically, into many regions, 
characterised by the animals found there : but very different 
methods may be taken to effect this division. 

The method adopted by Fabricius, who was the first that 
made the attempt in relation to insects, is too well known to 
require repetition in this place ; and the same thing may be 
said of the improved plan of Latreille. These two syst ems are 
founded on data inherent in the globe itself ; but others may 
be established solely dependent on insects themselves. There 
is nothing to prevent us characterising a region according to 
the families, genera, or species which inhabit it, and even ac- 
cording to a single remarkable species, found there exclusive- 
ly. This method, however, is likewise attended with incon- 
venience. In truth, one or more families may predominate 
in two countries very remote from each other, in which case 

w 

it would be very difficult to distinguish these countries ; or 
there may be families so uniformly spread over the globe, that 
they cannot afford the means of distinguishing any one coun- 
try in particular. Finally, if we employ only one species to 
the exclusion of others, we will convey so vague a notion of 
the region so characterized, that it will be impossible to form 
a real idea of its entomology. These different modes of pro- 
ceeding may each have its merit in some particular cases, but 
they cannot serve as a general groundwork for geographical 
entomology. 
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It appears the most expedient course to employ none of 
these two methods exclusively, but to combine them, keeping 
the first in subordination to the second : in other words, the 
insects ought to characterize the region, and not the region 
the insects. No doubt we shall thus obtain very unequal ter- 
ritorial divisions, since we shall often be obliged to form a 
distinct region of an island, for example, of very limited extent, 
or to unite immense tracts of country ; but by this method, 
we shall at least approach as nearly as possible to the distri- 
bution of nature, which has not placed species in regular com- 
partments. The regions which we shall in this way form, will 
be the more natural, since they will possess in themselves a 
greater number of species, and particularly of genera. In those 
which follow, this proportion is often found to amount to one- 
half, and sometimes nearly three-fourths. 

It is not to be concealed that, what method soever may be 
adopted, much that is arbitrary must always exist in the esta- 
blishment of these regions, and that they can only be regarded 
as such in a relative light. We may, therefore, either strictly 
confine ourselves to the eight which have been made use of on 
a former occasion ; or, if it were desirable, even such a country 
as France might be divided into several. It is best to fix on 
a medium between these two extremes, without attempting t 
attain an exactness, which, in such a case, is impossible. 

Acting on this view, we find, that there are not fewer than 
forty regions, one of which is common to both continents, 22 
peculiar to the Old, and 17 to the New. 

1. Region common to the Two Continents. 

1st, Arctic Region. — This comprehends all the parts of the 
two continents which lie within the northern polar circle. Its 
entomology is yet but little known, except in relation to that 
portion of Lapland included in it. The investigations of M. Zet- 
terstedt have shewn, that the latter is richer than might have 
been supposed. It is probable that this is likewise the case with 
the northern parts of Asia, although we are scarcely acquaint * 
ed with one species from that quarter. Iceland would like- 
wise appear not to be so poor as was for a long time supposed. 
In Greenland, according to Mr Kirby, all the orders have 
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their representatives, except the Orthoptera and the Hemip- 
tera. In Melville Island (75° North Latitude), besides these 
two orders, the Coleoptera and Neuroptera are wanting. These 
statements are perhaps premature, at least in relation to the 
Hemiptera, for the insect which has hitherto been found near- 
est the pole is an Aphis, met with on the ice about 82° 26' 
44", nearly 33 leagues from the nearest land, during Captain 
Parry's Polar Expedition. It had no doubt been carried by 
the wind from some point of the coast of Greenland, situated 
to the south of that high latitude. 

Among the Coleoptera, the Carabidsa are dominant in this 
region, as might be expected ; in the order Lepidoptera, the 
genera Colias, Argynnis, and Satyrus appear the richest in spe- 
cies. The Orthoptera are reduced to a few Gryllus, Acri- 
dium, and Blatta ; the Hemiptera, which are more numer- 
ous, are composed, for the greater part, of Cimicides, to which 
may be added a small number of Cicadidae, Hydrocoryses, 
and Aphides. Among the Hymenoptera the Ichneumonides 
constitute the majority, as they do everywhere, and, after them, 
the solitary Apidae. Finally, the Culicides and the Syrphi- 
des appear to be most numerous among the Diptera. The 
greater part of the species are common to the two continents, 
and some of them are found in the high mountains of Europe, 
such as Colias Palaeno, which is common in Lapland and Ice- 
land, and which Captain Scoresby has found on the coast of 
Greenland along with Argynnis Dia. The others have almost 
all the same fades, as those of our climates. Finally, this re- 
gion has a very small number of species which are peculiar to 
it It is, therefore, properly characterized, less by the spe- 
cialty of its entomological productions, than by the smalmess 
of their number. 

2. Regions peculiar to the Old Continent 

2dly, The European Region, bounded on the west by the 
Atlantic Ocean ; on the east by the Oural Mountains ; on the 
north, by the Arctic Circle ; and on the south by a line nearly 
parallel with the 46° N. Lat. Notwithstanding its extent, this 
vast territory has an entomology of a singularly uniform cha- 
racter. The same families predominate throughout, and the 
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genera vary but little ; even the species are often identical at 
the two opposite extremities. We find, fbr example, with very 
few exceptions, the same Lepidoptera between the Volga and 
the Oural, as in the vicinity of Paris.* The richest portions 
of this region are Germany and Hungary ; it is these at least 
which possess the greatest number of peculiar specie*. The 
genera proper to this region are pretty numerous, as has, been 
seen by one of the preceding tables. 

8dly, Siberia, comprised within the Oural Mountains on the 
west ; the great Northern Ocean on the east ; the Polar Cir- 
cle on the north ; and the Altai range on the south, which may 
be considered as forming a part of it. In this country, which is 
very little known in its entomological relations, except in the 
neighbourhood of Barnaoul on the Obi, a part of the Daouria 
of Kamstchatka, and of the Altai Mountains explored by Rus- 
sian naturalists, the insects shew, in regard to genera, the 
olosest resemblance to those of the preceding region ; but the 
species are, for the most part, entirely different. Here have 
been collected, in particular, a great number of beautiful Ca- 
rabi. 

4th, The Mediterranean Begion.^Thi* inoludes the French 
coast of the Mediterranean as far as 45°, Spain, Italy as far 
as the Alps, Turkey in Europe, Greece, the coasts of Asia 
Minor, Syria, and the shores of Afriea, as far as about 30°. Its 
entomology is one of the best characterized, and consists more 
especially of Heteromera, almost unknown in the preceding 
regions, such as Pimelia, Akis, Zophosis, Elenophorus, Scau- 
rus, Mylabris, &c. ; a great number of hairy and cylindrical 
Buprestes, of the genus Jalodes, and in the other families of 
Coleoptera, Cebrio, Zygia, Onitis, Ateuchus, Amphicoma, 
Scarites, Siagona, Ditomus, &c. The Cicada? and Mantes, 
very rare in the European region, are common in this. It 
possesses likewise a great number of fossorial Hymenoptem, 
and its peculiar Lepidoptera belong particularly to Antho- 
charis, Satyrus (genu3 Argus), and the genus Dorytis, pecu- 

* See Eversmaun's Enumcratio Lepidopterorum fluvium Volgam intfi? et 
monies Uralenses habitaatium. Bulletin de U Societe* Imperial? des Na- 
turalistes de Moscou, Tom. iii. 1831. 
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liar to the coasts of Asia Minor and the Archipelago. Pa- 
ptlio Alexanor is found only here, as well as a new species of 
the same genus (P. Hospiton, Gene) discovered lately in Sar- 
dinia. 

5th, Region of the Caucasus and Caspian Sea, which com- 
prehends Southern Russia, the Crimea, Georgia, Circassia, 
Armenia, a part of the Steppes of Kirguises, and the country 
situated between the sea in question and that of Aral. Its 
climate, soil, and vegetation, the latter rich in alkaline plants, 
give it a close relation to the preceding region. The same 
genera appear, mingled with a few new ones. The Cauca- 
sian portion, properly so called, appears particularly prolific 
in beautiful species of Carabus, many of which have been lately 
discovered by Russian naturalists.* 

6th, The Arabian Peninsula, respecting which we possess 
only very imperfect entomological notices. Its Coleoptera and 
Lepidoptera, as far as we can judge from the information re- 
garding them, communicated by Forskael in the last century,t 
and more recently by MM. Hemprich and Ehrenberg,t differ 
only specifically from those of the Mediterranean region, and 
the greater part reappear in Egypt, Nubia, Abyssinia, and 
even in Dongola. 

7th, Persia, Caboul, and Afganistan. — It is nearly impossi- 
ble to assign limits to this region, of which we know scarcely 
any thing entomologically speaking. Persia, which was visited 
by Olivier towards the end of last century, appears to possess, 
in a great measure, the same genera as the Mediterranean 
region, with peculiar species. 

Between this region on the west, the frontiers of China on 
the east, the Altai Mountains on the north, and the Himalaya 
on the south, lies an immense territory, Tartary and Mongo- 
lia, which no entomologist has yet visited. If we consider the 
Himalaya as forming part of it, we know that this chain, the 
highest on the globe, presents a mixture of Indian and Euro- 

* See Menetrius, Catalogue des objects d'histoire naturelle recueillis dans 
un voyage fait an Caucase, &c, and the Bulletin de la Socie'te' des Nat. do 
Moscou. 

* Descriptiones aniiualium qua in i tin ere Orientali obscrvavit, &c. 1775. 

"lug, Symbol® Physico*, &c. In fol. 
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pean species, along with others which are altogether peculiar 
to it. We there meet with, among others, our Parnassius 
Apollo, Pieris Brassica?, Papilio Machaon, Limenitis aceris, 
&c. It is not a little remarkable that hitherto no species of 
Carabus has been observed there. 

8th, China. — What we know of its entomology is nearly 
confined to the species which figure in the boxes of insects 
which the natives sell to Europeans at Canton, species which 
are always alike, and consisting chiefly of Sagra, Anomala, 
some large Cetoniadae and Cicada?, with Lepidoptera, for the 
most part identical with those of the Indian Archipelago, ex- 
cepting two fine species of Papilio {P. Paris and Bianor), 
which appear to be found no where else ; and Saturnia Atlas, 
the largest known species of its genus. 

9th, Japan, known m its entomological relations by the 
voyages of Thunberg and M. Siebold. Many of the genera, 
and a few of the species of our climates, appear to occur there 
along with those peculiar to it. 

10th, Nepaul, which appears to differ entirely in its ento- 
mological productions from Bengal, and produces many beau- 
tiful insects. 

11th, Peninsula on this side the Ganges, with the addition 
of Bengal and the Island of Ceylon. — This region is very rich 
in species, among which are to be remarked, among the Cole- 
optera, a great number of beautiful Panageus, Orthogonius, 
Sagra, Paussus, Buprestides of the genera Sternocera, Chry- 
rochroa, Scarabsei of large size, &c. Here also is found a 
beautiful Anthia (A. sezguttata), the only one known to exist 
out of Africa. The Lepidoptera bear most resemblance to 
those of the Indian Archipelago, and consist chiefly of Papilio, 
Pieris, Limenitis, Nymphalides of the genus Aconthea, &c. 
The Ghaut mountains, which extend along the coast of Ma- 
labar, all the portion of Bengal situate at the foot of the Hima- 
laya, and the Island of Ceylon, appear to be the richest parts 
of this region. 

12th, Peninsula beyond the Ganges. A region much less 
known than the preceding, and remarkable for the fine species 
of Cicindela and Lepidoptera which are occasionally received 
from it 
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12th, Indian Archipelago, comprehending under that name 
the Isles of Sunda, the Philippine Islands, the Moluccas, and 
New Guinea. This region might admit of being divided, but, 
cntomologically speaking, it is not easy to pereeive how to trace 
the limits of this division. Java is the best known portion of 
it, and it possesses a multitude of magnificent Coleoptera, 
among which the gigantic Lucanidae and Scarabaei are the 
most remarkable. The genus Mormolyce, the most extraor- 
dinary member of the whole order in question, has not been 
found in any other place than here. This island likewise 
abounds in Lepidoptera, particularly in Pieris, Papilio, Euplaea, 
and Nymphalides. The greater part of its species reappear in 
Sumatra, of which, however, we are acquainted with only a 
small part ; they are again met with at Celebes, but modified 
both in colours and size, the latter being augmented. The 
Moluccas, especially Amboina, Ceram, Gilolo, and the neigh- 
bouring islands, are the special native country of the Ornithop- 
tera, in particular of O. Priamus. The Philippine Isles have 
been but little explored, except in the vicinity of Manilla ; 
they appear to have their own insect productions. New Guinea 
is extremely rich in Papilio. Perhaps the most characteristic 
genera of this region are the Cicindelidae of the genera The- 
rates, Collyurls, and Trycondyla, which have not been found 
elsewhere. While the other orders maintain their fair pro- 
portions, the Lepidoptera may be said to have the pre-eminence 
for variety and the beauty of the species. The two genera, 
and the families mentioned above, are almost inexhaustible in 
species. 

14th, Micronesia and Polynesia, containing the various Ar- 
chipelagos scattered throughout the Pacific Ocean to the east 
of the Indian Archipelago. We may place in the same region 
all these islands, notwithstanding the immense space over 
which they are distributed. The insects in this quarter are 
by no means in relation to the vegetation, which is consider- 
ably varied and vigorous. None of the orders, except that of 
Lepidoptera, can reckon more than a small number of species, 
the greater part of which are no way remarkable. The small- 
est of these isles, being of volcanic or madreporic formation, are 
almost entirely deprived of insects. The Lepidoptera recall the 
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f orms of New Guinea or of Europe, with the absence of entire 
families, such as that of the Danaides, likewise of the genera 
Papilio, Pieris, &o. The Nymphalides predominate over all 
the other families, and comprise a pretty considerable number 
of particular species. 

15th/ New Holland, Van Diemeris L#nd> New Caledonia, 
and New Zealand. — This region has a very distinct entomo- 
logy. Notwithstanding its proximity to New Guinea, New 
Holland differs from it greatly in its insects. In the latter we 
find neither Danais, Idea, Leminitis, nor a multitude of genera 
of the tribe Nymphalides. Magnificent species of Pieris, some 
Papilio and Satyrus, compose the principal part of the Diurnal 
Lepidoptera, and the nocturnal kinds include many fine species, 
particularly among the Bombycites. In Coleoptera, numerous 
genera are exclusively found here ; such as Pamborus, Ano- 
plognathus, Diphucera, Ryssonotus, Lamprima, Macrotops, 
Adelium, and Paropsis. Lamprima, although very abundant 
in the Island of Norfolk, does not appear to exist in New Zea- 
land nor in New Caledonia ; this latter, likewise, possesses 
Therates. These two islands, in other respects, are infinitely 
less rich in species than New Holland. 

16th, Upper-Egypt, Nubia, Abyssinia, and the neighbouring 
countries on the west ; a region but little known, like the 
greater part of the other African countries. Egypt does not 
appear rich in insects, particularly in Lepidoptera. Melasomas, 
among which are to be noticed the genus Eurychora, Pimelia 
coronata, Graphipterus, and a great number of Gymnopleurus 
of great brilliancy, are worthy of being signalized among the 
Coleoptera, Nubia and Abyssinia are much richer, a circum- 
stance to be ascribed to their soil, which is more wooded and 
better watered. We there find, in particular, a multitude of 
Anihocharis and other Pierides. The species in general, as 
has already been intimated, have the closest relation to those 
of the Arabian Peninsula, and some of the Lepidoptera extend 
as far as Senegal. 

17th, Region south of the Atlas, extending to the great de- 
sert, and including Belidulgerid, the empire of Morocco, the 
islands of Madeira, and the Canaries. We scarcely know any 
thing of the continental part of this region. Madeira and the 
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Canaries, on the contrary, have been very fully explored, par- 
ticularly since the voyage of MM. Web and Berthelot, and 
they are found to have an entomology absolutely analogous 
to that of the Mediterranean region, and often identical in 
regard to species. 

18th, Senegambia, bounded on the north by the river Sene- 
gal, on the south by a line drawn from Bissagos, on the west 
by the ocean, and without determinate limits on the east. The 
principal parts whose entomology has been explored, lie along 
the river Senegal as far as the country of Galam, and the sea 
coast. It is a very rich region, having perhaps more relation 
in its insect productions to Abyssinia and Nubia than to the 
following region. It possesses, at the same time, a very great 
number of peculiar species belonging to all the orders. 

19th, Coast of Guinea, from Bissagos as far as the river 
Gabon, a region whose climate is so fatal to Europeans as 
almost to cut it off from the researches of naturalists, but 
which is one of the most remarlcable on the globe in relation 
to its entomology. All its productions of this class have a 
fades peculiar to them, although they are allied to the spe- 
cies of Senegambia and the Cape of Good Hope. It pos- 
sesses numerous Lepidoptera of the highest beauty, particularly 
Papilio, Danais, Acrea, and the Nymphalides. It is the native 
county of Charaxes ; and among the Coleoptera, Teflus, 
Goliathus, &c. 

20th, Congo, a country little known in the light we are now 
considering, but it appears not to be so rich as the preceding. 

21st, Cape of Good Hope, as far as the tropic of Capricorn, 
and consequently including a great part of Cafraria. This 
region is better known than any other in Africa, and it is 
very rich, but only in Coleoptera. It is the native country of 
Manticora, Platichyles, Dromica, of large species of Moluris 
and Brachycerus, of a great number of Jalodis and Lepitrix, 
Anysonyx, Monochelus, which replaces Amphicoma of tfce 
Mediterranean region, &c. Its Lepidoptera, of moderate 
number, consist of some beautiful kinds of Papilio, Danais, 
the gl^halides, and Satyrus. The genus Pneumora, one of the 
est of the&^rkable of tne Orthoptera, has only been found here, 
almost entirects of all the central parts of Africa are wholly 



Digitized by Google 



On the Geographical Distribution of Insect*. 233 

unknown, and it is consequently useless to establish other 
regions in this continent. 

22d, Madagascar and the Anjouan Isles. The entomology 
of only the south and east of Madagascar is yet known. It is 
probable that this extensive island has, in this respect, a great 
analogy to the coast of Africa, opposite to which it is placed ; 
but as we know nothing of the latter, this relationship cannot 
be proved. However this may be, this region is very rich, 
and possesses many peculiar genera, such as Psilocera, which 
here replaces Collyuris of the Indian Archipelago, Thyreop- 
terus, Hexodon, and Bolybothris, species of Buprestides with 
very broad elytra, and of a fades unknown elsewhere. A 
multitude of fine Cetonias, Curculionidae, and Lamias of large 
size, have likewise been discovered here. The Lepidoptera 
mostly consist of Acrea, Papilio, Vanessa, and' Nymphalides ; 
some of these are the same as those of Senegal and southern 
Africa. In the islands of Anjouan the genus Idea re-appears, 
although it belongs more particularly to the Indian Archi- 
pelago. 

23d, Isles of Mauritius and Bourbon, to which may be joined 
the Seychelles Islands. Notwithstanding their limited extent, 
there is a necessity for making a separate region of these 
islands. Their entomology, which is neither rich nor varied, 
has an ambiguous facies, at once African and Asiatic. Their 
Coleoptera, at least in conspicuous species, are reduced to a 
restricted number of Curculionidse and Longicornes. In 
Lepidoptera we do not find a single example of Pieris, 
Colias, or Acrea ; and in regard to Mauritius and Bourbon, 
only one species of Papilio occurs in each. The Seychelles 
islands are not very remarkable for any thing, except a fine 
species of Phasma, which is confined to them. 

3. — Regions peculiar to the New Continent. 

24th, North America, English and Russian, bounded on the 
north by the polar circle, on the south by the great lakes of 
Canada, and by a line prolonged westward to the Aleutian 
Islands inclusively. This region presents a near analogy to 
the corresponding one on the Old Continent It affords the 
same genera, and often the same species. In Canada, how- 
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ever, we meet with a few remarkable genera, and which are 
proper to it, such as Scaphinotus and Sphaeroderus, which 
represent our Cychrus. The Aleutian Isles, with a few of 
whose entomological productions Eschscholtz has made us 
acquainted, have scarcely furnished more than a few Carabidae 
without a single new form. The large island of Terra-nova 
should be included in this region. 

25th, The United States, to the Mississippi and the Missouri 
on the west, and the Gulf of Mexico on the south ; a region 
not so rich as its geographical situation might lead us to sup- 
pose. The Coleoptera are dominant here, and present a mix- 
ture of European and intertropical forms. Here also we find 
Phanaeus by the side .of Geotrupes, Rutela by the side of 
Melolontha, and Gymnetis along with Cetonia, &c. The 
most conspicuous of the genera of this order proper to the 
region in question are Pasimachus and Dicaelus. The Lepi- 
doptera, particularly the diurnal section, are singularly limited 
in numbers ; scarcely eighty species are known, and many of 
these reappear in Brazil, and a few in Europe ; but this region 
possesses a peculiar and very remarkable group of Papilio (P. 
Troilus, Asterias, Glaucus, Calchas, Philenor, VUlersii), the 
analogues of which exist nowhere but in Mexico and the 
Antilles. Among the nocturnal kinds we remark beautiful 
species of Saturnia and Agarista, a genus of which the proper 
native country is New Holland. The other orders, as far as 
can be judged from the works of Say, are likewise but mo- 
derately supplied* 

26th, Region of the Rocky Mountains, bounded on the east 
bythe Missouriand Mississippi, on the west by the ocean, north 
by New Hanover, south by Old California; a region very 
imperfectly known ; in its northern quarters bearing consider- 
able resemblance to Europe, and appearing to be very rich 
in Melasomas in its southern parts. The most remarkable of 
the genera peculiar to it is that of Omus, belonging to the 
tribe of Cicindelidae, discovered by Eschscholtz in New 
California, 

27th, Old California, Mexico, and Ventral America, as far as 
the isthmus of Panama. This region admits of being sub- 
divided tft least into two others. California, although arid, 
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appears to have a special entomological Fauna* in which the 
Melasomas are dominant. Mexico properly so called, pre- 
sents every kind of climate and vegetation, from the warm 
lands {tierras calientes), which form a aone of several leagues 
in breadth, to the cold lands (tierras frias)i where almost a 
perpetual snow prevails. The shores of the Gulf of Mexico 
are almost the only part that has been explored, and it is 
extremely rich, presenting, besides many peculiar genera, a 
multitude of species belonging to the genera of Brazil and 
Guiana. Central America is scarcely known. 

28th, The Antilles. This Archipelago, forming an arc be- 
tween North and South America, is connected with both by its 
entomology. We again meet with many species of the main- 
land, and of the United States ; but the large islands have 
also their appropriate insects, Papilio Lycoreus, and P. Imerius, 
for example, have hitherto been found only at flayti ; Nym- 
phalis Rogeri at Cuba ; Scarabaeus Hercules exists in the 
greater part of the Archipelago, &c. The smaller isles, on 
the contrary^ appear very poor. The most interesting dis- 
covery made of late years in this Archipelago is that of a true 
species of Carabus, which has lately been found at Porto Rico. 

29th) Valley of the Rio Ma&dalena, and that of the "Lake 
Maracaybo, including the Andes which separate them. This 
region, which has been but little examined, is particularly 
rich in Coleoptera ; although its species belong in general to 
the same genera as those of Guiana, they are all different. In 
the number appears a Scarabaeus as large as S. Hercules, and 
nearly related to it, but altogether distinct. No other place 
has hitherto afforded the fine genus Psalidognathus. Its Le- 
pidoptera have some affinity with those of the Antilles, but 
many of them are exclusively appropriated to this region. 

30th, Province of Caraccas, from the sea of the Antilles to 
the Orinoco on the south. We are acquainted only with a 
few Lepidoptera, which are very distinct from those of Gui- 
ana. The Llanos, which extend towards the south, are un- 
known in their entomological relations, but they must be very 
unproductive. 

31st, Guiana, comprehending under that name all the ter- 
ritory comprised between the Orinoco, the Rio Negro, the 
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River Amazons, and the sea. This region has been explored 
only along the sea-coast : it is very rich in Lepidoptera and 
Hymenoptera, but inferior to Brazil in Coleoptera. Its spe- 
cies have a close analogy to those of the latter country, but 
nearly three-fourths are peculiar to it. 

32d, Eastern Brazil, bounded on the west by the Rio Tocan- 
tin and the Parana, and on the south by the province of sou- 
thern Rio-Grande, which is not included in it. This region 
may be divided into as many sub-regions as there are basins 
formed by the principal rivers. The portion lying between 
the ocean and the Sierra de Mantiquiera, is the richest coun- 
try in the world for every order of insects, but particularly for 
that of Coleoptera. 

33d, Western Brazil, bounded by the Amazon on the north, 
Peru and Bolivia on the west, Paraguay on the south, and 
the preceding region on the east. This immense territory 
is almost unknown as to its entomological productions. 

34th, Peru, with its present political boundaries. The 
whole portion of this region, lying between the Andes and 
Pacific Ocean, is extremely arid, with the exception of a few 
valleys, and appears to be extremely rich in Melasomas. The 
Andes themselves, and the countries to the east, are un- 
known. 

35th, Upper Peru, or Bolivia. M. Lacordaire has seen none 
of the productions of this region, except the pretty rich col- 
lections made by M. d'Orbigny in the province of Santa Cruz 
de la Sierra. The Coleoptera and Lepidoptera have a fades 
entirely Brazilian. Many of the species are even identical, 
some with those of the neighbourhood of Rio Janeiro, others 
with those of Cayenne. The species proper to the country 
consist chiefly of Melasomas. 

36th, Paraguay, Southern Brazil, and Eastern Banda. All 
of these have a very intimate relation to the insects of Brazil, 
such as occur in this region oUffering in general specifically, 
particularly as we approach the La Plata. In the province of 
Rio Grande, numerous species begin to appear, unknown in 
the vicinity of Rio Janeiro, although belonging to the same 
genera. 

37th, Tucuman, bounded on the north by Upper Peru, on 
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the south by a line parallel with 35° S. Lat, ; on the east by 
the preceding region, and Buenos- Ayres ; on the west by the 
Andes. This region is the true country of the Melasomes in 
America, and especially of Nyctelia and the allied genera. This 
is owing to its arid, sandy, saline soil, which presents charac- 
ters of a more decided description in proportion as we approach 
the Andes. After the family in question, the Carabidae are 
most numerous. The Lepidoptera are also very numerous, 
but they offer nothing remarkable. 

38th, Buenos- Ayres, from the banks of the La Plata to those 
of Rio-Negro in Patagonia, by the 42° S. Lat., and about 200 
leagues west of the Atlantic. We distinguish this region from 
the preceding, on account of the peculiar characters of its soil, 
which is in general argillaceous and covered with grass as its 
only produce. The insects also are in very small numbers. 
During a long residence at Buenos- Ayres M. Lacordaire did 
not collect, in a radius of 40 leagues round the town, more than 
about 300 Coleoptera. The Carabidae are dominant, as in 
Europe, and the Melasomes are restricted to a few Scotobii. 
All the Lepidoptera met with, are a few Pieris, Colias, and Va- 
nessa. Intertropical forms, however, are still represented here 
by two or three beautiful species of Phanaeus, and a small 
number of other genera. 

39th, Chili, with its present political limits, including the 
Andes : although bordering on Tucuman, from which it is se- 
parated only by the Andes, this region differs much from the 
latter in its entomology. The Melasomes are here rather nu- 
merous, but represented by other species. This is the native 
country of Chiasognathus, one of the most remarkable of the 
Coleopterous order. We here find also a few equatorial forms, 
such as Pyrophorus, Heliconia, Castnia, &c. 

4th, Patagonia, from Buenos- Ayres, Tucuman, and Chili, to 
Cape Horn ; a region altogether unexplored. Fabricius has 
described a few Carabidae from Terra-del-Fuego ; but the en- 
tomologists of the present day know nothing of them. 

By recapitulating these regions, it will be seen, that 14 are 
situated in the Northern Hemisphere beyond the tropics, 19 
between the latter, and 7 in the Southern Hemisphere. We 
have overlooked a number of small islands scattered over the 
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ocean, such as Tristan d'Acunha, Ascension, St Helena, 8zc, 
because we are completely unacquainted with their entomo- 
logy. Many of the above regions, particularly such of them 
as are intertropical, ought hereafter to be subdivided, when 
we become more intimately acquainted with the habitations of 
insects. 



Of the Diseases of France in their relation to the Seasons, or 
Sketch of a Medical and Meteorological His tory of France. 
By Dr Fuster.* 

It is a principle of medical philosophy long since established, 
that relations of causality and dependence exist between 
the physical characters of the seasons and the nature of the 
common maladies which correspond to them. 

Endowed with its proper nature, each season determines,[in 
the animal economy, an order of particular movements ; it 
leaves there, on passing, impressions so much the more marked 
and more durable, as its action is exercised unmixed, more 
strongly, and for a longer period. The season which succeeds 
comes in its turn to impress on living bodies a different series 
of new movements, and by the aid of these oscillations, ba- 
lanced between the limits which are assigned to them to tra- 
verse, there is what may be reasonably called a medical year. 

This principle of the agreement of the seasons with what 
are called the small epidemics, fertile in clinical applications, 
so proper to guide the physician in the diagnosis of diseases, 
so useful to direct him in the study of their causes, so power- 
ful to elevate him to the knowledge of their true nature, and 
to the determination of their better treatment ; this principle, 
I say, had been already laid down by Hippocrates. It is al- 
ways found holding a high place in his admirable books of 
Epidemics ; and in his Treatise of the Air, Water, and Localities, 
one is still more surprised to read the following passage : As- 
tronomy contributes not little, but very much, to the medical 
art ; since the stomach changes with the seasons of the year. 

* This is a " Report of a manuscript work presented to the French 
Academy of Sciences, and published in the Comptes Rendus des Seances 
de l'Academie des Sciences, 23d September 1839, pp. 393," &c. (Commis- 
sioners- MM- Araqo and Double, the Report being by the latter.) 
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Galen, but above all his followers, by a strange association 
of this principle with the philosophy of Pythagoras, exag- 
gerated both the sense and the employment of it. The prin- 
ciple, consequently, was soon neglected, abandoned, forgotten ; 
then resumed, appreciated, praised, or even exalted beyond 
measure ; finally, during the last fifty years, the word has 
scarcely been heard in our schools, academies, and books. 

Other sciences, as well as medicine, will assuredly furnish 
examples of these vicissitudes. The human mind is thus 
made ; it only avoids one defect by the contrary excess. Lu- 
ther has said, with all the fire of his genius, after having 
proved it, perhaps, by the extravagances of his character,— « 
" The human mind is like a drunk man on horseback ; when 
you lift him to one side, he falls to the other." 

If the principle of the constitutions of the seasons, and of 
the constitutions of diseases which correspond to them,has un- 
dergone such alternatives, it is because it has not yet been 
sufficiently elucidated, explained, developed ; it is because the 
theory of this point of medical philosophy, hitherto imperfect, 
has not been formulized with sufficient clearness, with suffi- 
cient precision. 

In the work at once of great length and high interest which 
we have just examined, M. Fuster has had for his object to fill 
up this lacuna ; he has wished to establish the relations which 
really existed between the characters of each of the seasons, 
and the nature of the common diseases of the year under the 
climate of our country. He has thus proposed to trace equally 
the meteorological and medical history of France. None has 
hitherto undertaken a similar task. 

Physicians and meteorologists cannot study atmospheric 
phenomena according to the same process, the same princi- 
ples, or with the same view. The meteorologist endeavours 
to know the different atmospheric states in themselves, and 
independently of all the modifications which they cause sub- 
lunary beings to undergo. The physician, on the contrary, 
while noting the peculiar characters of the seasons, wishes to 
appreciate them in their action on the whole animal eco- 
nomy. 

In meteorology, it has been often observed, that we can- 
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not exhibit a dogmatic treatise which science avows ; a work 
to be recommended on the physical constitution of the sea- 
sons, on their characters, their elements, their march, and 
their influence. 

One of the members of the Commission, we know, possesses 
the materials of a large work on meteorology. Why cannot 
the friendship which has otherwise so great an empire over 
him, determine him to the prompt publication of a book so de- 
sirable, and which would be so useful ?* 

A didactic work on the subject is not less wanting to phy- 
sicians than to astronomers. We have no methodical treatise, 
no philosophical summary, on the annual morbid states, on 
the sickly constitutions of the seasons. 

It is not because a sufficiently large number of observers of 
different countries have not been employed in this double 
kind of studies. Many undoubtedly have undertaken to fol- 
low attentively the atmospheric phenomena of each season, 
and to mark the general diseases which are associated with 
them. Such, among others, are Sydenham, Van Swieten, 
Ramazzini, Huxam, De Haen, Stoll, Storck, the physicians of 
Breslau, Duhamel, Lepecq de la Cloture, the ancient Royal 
Society of Medicine. But in these we have only the scatter- 
ed materials for the construction of the edifice to be raised.t 

On one side, then, meteorologists of high name have labour- 
ed sufficiently long to elucidate this question, and one point 
on which they are all agreed, is the immense difficulties which 
this subject presents. 

Reaumur first ascertained that all thermometric variations 
of 4° R. (9° Fahr.) notably affect the economy ; so that, accord- 
ing to this philosopher, 4° more or less of his thermometer will 
produce on the general sensibility of the skin, an effect ana- 



* The work alluded to is the long promised treatise of Arago on Meteo- 
rology. — Edit. 

t During ten consecutive years, the Reporter of the Commission has 
published every three months, the history of the reigning diseases at Paris, 
with the characters of the prevailing seasons ; it is due to truth to declare, 
that if this work has not enabled him to ascend to the causes of the great 
epidemics, it has been very useful for directing him in his clinical exer- 
cises. 
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logons to that which a tone determines on the special sensi- 
bility of hearing. 

Cassini, on his part, attempted to shew to what degrees of 
- the thermometer, at Paris, the different sensations of a mode- 
rate, a strong, and an excessive heat correspond. 

Finally, Jerome de Lalande has proposed a thermometer 
graduated precisely according to the relations which exist be- 
tween the habitual movements of the external temperature, and 
the modifications of the animal sensibility. 

Every one knows the numerous and minute meteorological 
observations collected with no less perseverance than exacti- 
tude by astronomers on many points of the globe. These 
tables, every day more substantial, and which attest at once 
the persevering zeal and varied knowledge of the superior men 
who drew them up, cannot be too much multiplied. It is on 
them that the future success of meteorological science rests. 

M. Fuster, on entering upon the first part of his subject, 
has skilfully availed himself of the labours we have just allud- 
ed to. He has joined to them many experiments of his own, 
and which have for their special object the research of the ac- 
tion of the physical qualities of the air on man, and in a word, 
the study of the organic action of the seasons. 

The physical qualities of the atmosphere, and temperature 
at their head, undoubtedly play the first and principal part in 
the pathogenic influence of the seasons. But we ought to dis- 
tinguish well in this arduous question, absolute from sensible 
heat. Absolute heat is that whose intensity is measured by 
the rise of the liquid in the thermometer ; sensible heat, 
on the other hand, is estimated by the impression produced on 
our organs. Now, the effect of sensible heat is not always 
proportional to the degree of absolute heat. Considerations 
borrowed, some from meteorology, others from the organism, 
explain this difference. Thus, independently of all variation 
of absolute temperature, atmospheric electricity, the dryness 
or humidity, the tranquillity or agitation, of the air, — conside- 
rations drawn from meteorology ; and different anatomical, 
physiological, and vital modifications, such as cutaneous tran- 
spiration, innervation, — considerations borrowed from the or- . 
ganism, cause the sensible heat to vary much. 
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It is, above all, from the association of the temperature with 
other determinate conditions, that the prevailing diseases arise. 
These conditions principally are, — the climate, the sun, the 
winds, the waters, the aspects, the agricultural productions, 
light, electricity, magnetism, &e. 

Independently of these peculiar characters, under the influ- 
ence of the conditions enumerated, the characters of the sea- 
sons also react on each other, in so far as each of them trans- 
mits emanations of its influence to the season which precedes 
it ; in the same manner as each inherits, in its turn, and in 
different degrees, the action of the season which has past. 
This modifying influence, marked by certain observers, had 
not, however, sufficiently attracted attention. M. Fuster has 
set this truth in its clearest light ; he has, so to speak, fixed 
the theory, established the doctrine of it. He has shewn that, 
in this point of view, the principal characters of the seasons 
are mingled, and grow together at the commencement and end 
of their course, by the reciprocal penetration of their prevail- 
ing qualities. This intimate fusion produces a mixed atmo- 
spherical constitution, which participates at once of the cha- 
racters of both seasons. Consequently a middle or mixed 
atmospherical constitution opens and closes the march of each 
season. 

Besides, we may remark here, as to the seasons in particu- 
lar, that nothing is abruptly, and with precision, divided in 
nature ; she almost always proceeds in the way of provident 
transitions. 

The two elementary seasons do not contribute equally to 
this mean constitution. The relations of their relative pre- 
ponderance acknowledge also certain general laws, the formu- 
las of which M. Fuster gives, but which it would be too tedi- 
ous to develop here. 

What the author advances concerning the seasons, he ap- 
plies equally to climates or regions. He assigns to them also 
proper characters, and characters transmitted by the different 
relations between the neighbouring climates. A capital diffe- 
rence distinguishes the climates and the seasons ; — it is, that 
the climates are fixed, while the seasons are transitory. 

M. Fuster has reasoned hitherto on the supposition, that the 
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seasons were regular. It is, however, certain, especially with 
us, that this supposition constitutes the rarest cases : our sea- 
sons vary very frequently, both in their characters and rela- 
tions. 

To know completely the pathological action of the seasons, 
it is necessary, then, to consider both the ordinary atmospheric 
phenomena, and those which are unusual, or the intempera- 
tures and the modifications which proceed from the influence 
of each locality. 

Certain special physiological determinations ; certain pro- 
found organic modifications ; certain distinct general diseases 
correspond, under certain conditions, to the action of the dif- 
ferent seasons. These common maladies of the year are ge- 
nerally divided into two classes ; one of these comprehends the 
diseases of the regular course of the weather : these are the 
medical constitutions of the seasons : the other includes the 
diseases of the irregular weather. 

These two classes of diseases resemble each other in many 
points : they acknowledge the same causes ; they affect the 
same masses ; they are developed and grow by degrees ; they 
vary much in their forms, but very little or not at all in their 
nature or essential characters. 

During regular seasons, and under temperate climates, enjoy- 
ing the four seasons, the prevailing morbid states, at the be- 
ginning and end, unite or combine with the morbid state of 
the neighbouring season ; so that, at the transitions of each 
season, one observes a mixed, complex, pathological state, re- 
sulting from the concurrence of the action of the season which 
ends, and that of the season which commences. Therapeutics, 
we may observe in passing, profit much by the sagacious deter- 
mination of these delicate variations, in perfect correspondence 
with the facts very frequently remarked by attentive observers. 

Neither the regular seasons nor the irregularities of the 
weather necessarily engender the affections which are corre- 
lative to them ; they only produce these diseases when the 
living body, by a predisposition, oftener observed than deter- 
mined, but which a well directed study of the temperaments 
allows to presume, is rendered sufficiently accessible to their 
impressions. What is certain is, that the wise precepts of the 
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hygiene have for their object to render the economy refrac- 
tory to this pathogenic influence of the seasons and of irregu- 
larities in the weather. We may add, that the season which 
arrives gradually modifies, and changes in the way of provident 
succession, the disagreeable impressions of the season which 
has passed. 

A capital fact evidently results from the numerous observa- 
tions of M. Fuster on this subject, which is, that the action of 
the temperature, and the same must be said of the other 
atmospheric qualities of the seasons, only subjects to its sway 
the modifications of the economy, in as far as this action is at 
once strong, continued, and durable. 

In a word, the results of these combinations, seized with 
perspicacity, between the different meteorologico-medical data 
of France in general, studied in its three great regions, the 
north, centre, and south, and of Paris in particular, justify the 
principles of the author on the morbid action of the different 
atmospheric states ; they offer, in the present situation of our 
knowledge, the most faithful and complete table of the mete- 
orologico-medical constitution of our country. 

In the work of M. Fuster, the annual diseases of France are 
studied in their turn according to the same plan as the seasons. 
We shall give, as we have attempted hitherto to do, the general 
results of the numerous facts collected by the author. 

In the spring, meteorologically characterized by atmospheric 
vicissitudes of all sorts, participating of the cold of winter in 
the beginning, and the heat of summer in the decline, the pre- 
vailing diseases are inflammatory catarrhs in the first period, 
and bilious catarrhs in the second. The organs of respiration 
and digestion are their principal seat. 

During the summer, the development of the heat soon causes 
bilious affections to prevail. Nevertheless, as the summer of 
France, usually variable, participates also more or less of the 
characters of the spring and autumn, the bilious affections are 
always combined in a remarkable degree with the phlogistic 
and mucous element. The gastric, hepatic, or intestinal appa- 
ratus is more particularly attacked. 

In autumn, the increase of the atmospherical valuations re- 
stores to the first rank the catarrhal affections of the spring. 
There is, however, this great difference, that in spring, a sea- 
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son variable and cold, preceded besides by the intense cold of 
winter, the catarrhal affection is united with the inflammatory 
affections ; while in autumn, a season variable and warm, pre - 
ceded on the contrary by summer, the catarrhal affection is 
conjoined with the bilious affection. This last combination is 
besides very susceptible of degenerating into severe states, 
and of putting on pernicious forms. The abdominal organs, 
the intestines among others, more especially suffer. 

Finally, during winter, when the cold prevails, the phlo- 
gistic affections are most common ; and as, with us, the cold 
is almost constantly attended with fogs, rains, snow, and 
great atmospherical vicissitudes, the inflammatory affections 
accompany the catarrhal and mucous : two morbid states ana- 
logous, but which are not, however, identical. The sangui- 
neous system, and still more the mucous, of all the organism, 
are then most exposed. 

After having determined the annual diseases of France, 
taken inmass, M. Fuster compares, in particular, the differences 
which characterise the annual diseases of the north and south. 
In the north as in the south, where the four seasons are very 
distinct, you also find the corresponding diseases well pro- 
nounced. The four seasons in the extreme regions are, how- 
ever, far from always offering an equal preponderance. In 
the north, the winter is the rudest and longest season ; in the 
south, on the contrary, the season of summer is invested with 
these characters. The spring and autumn yield to the influ- 
ence of the two powerful seasons which separate them : thus, 
while in the north the winter encroaches at once both on the 
spring and autumn, and extends far into their domain the 
empire of its qualities, in the south the spring and autumn are 
invaded by the warm season, and more or less strongly im- 
pressed with the burning seal of summer. Hence it results, 
that in the climates of the north, the meteorological year, more 
or less analogous to the polar year, takes much more from the 
winter than from the summer ; while in the climates of the 
south, the meteorological year, participating more or less of 
the equatorial, is more allied to the summer. 

_Thus.of diseases and their differences. In the north, the 
inflammatory affections, the necessary attendants of winter, 
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are the prevailing annual diseases. In the south, on the con- 
trary, the bilious affections, the inseparable companions of 
summer, constitute almost the totality of the reigning diseases. 

M. Fuster examines for each season the nature and rela- 
tions of the concomitant maladies, and he demonstrates, ac- 
cording to his own observations, and all the observations pre- 
viously collected, that the medical constitutions of the diffe- 
rent regions of France correspond, and are exactly suited, with- 
out prejudice of local varieties, to the meteorological constitu- 
tions of these same regions. 

For diseases and seasons, he establishes the existence of 
complex states, of mixed constitutions, subject to the same 
rules, and obeying the same laws. There is no need certainly 
to say, that these two elementary constitutions do not contri- 
bute to the mean medical constitution of the mixed in equal 
proportions. The relations of their preponderance, the supre- 
macy of the predominant elements, acknowledge in their turn 
certain general laws whose formulas M. Fuster has traced. 

To this exposition, which we have reduced with regret to its 
narrowest limits, we shall subjoin certain clinical considerations, 
which appear to us proper to give weight and credit to the 
doctrine of the constitutions of the seasons, and of the medi- 
cal constitutions which correspond to them. 

Besides the high influence which the characters of the sea- 
sons exercise on the nature of the general or common mala- 
dies, these same seasons, and the concomitant pathological 
element, experience shews, are vigorously felt on the acciden- 
tal diseases, the intercurrent or sporadic maladies, those which 
here and there present themselves to the physician. It often 
happens, for example, that a pneumonia accidentally deve- 
loped in the height of summer, under the reign of a well- 
marked bilious constitution, puts on by degrees the impression 
of this bilious constitution. It takes its characters ; it presents 
its symptomatology ; it claims its therapeutical indications. 

This same influence of the meteorologico-medical constitution 
very often extends over external diseases, large sores, wounds, 
and the consequences of the operations which they occasion. 
Desault and Bichat, who expressly remarked it, frequently 
turned it to the advantage of their patients. The rich collec- 
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tion of the Memoirs of the ancient Academy of Surgery, also 
furnishes many examples of it. 

Hippocrates, we have said, had already remarked the fact of 
the wonderful agreement between the seasons and the common 
diseases. I add, that he pushed very far the determination of 
the varied circumstances which bear relation to it ; and one 
may affirm, without hazard, that his genius had measured all 
its importance, discovered almost all its consequences, and 
created so to speak its entire doctrine. 

He had established a sort of analogy or relation between the 
action of the diurnal revolution and the action of the annual re- 
volution of the sun relatively to the production of diseases : 
As the year exhibits periods of Disease, the day also presents 
the same. The morning was, in his opinion, analogous to the 
spring ; noon represented the summer ; the evening corre- 
sponded to autumn ; and the night to winter. Thus the year 
was only a long day, and the day a contracted year. 

I purposely insist on this order of considerations. Many of 
our classical writers, who belong by their doctrines to the school 
of Hippocrates, have confirmed and developed by numerous 
observations this clinical fact : — Such among others, not to 
cite the most modern, were Sydenham, Piquer, Triller, Bail- 
lou, Ramazzini, Huxam. Hence result the following proposi- 
tions : — diseases appear differently during the day and night, 
patients are also differently affected during these periods • 
and farther, physicians have remarked in general, that even at 
the different epochs of the single diurnal period (that is the 
time which elapses between the rising and setting of the sun), 
diseases exhibit different phenomena, the value of which prac- 
titioners can well estimate. The inflammatory diseases, those 
which are characterised by the exaltation of the vital powers, 
usually undergo their most powerful exacerbations towards 
morning ; they find also, at this epoch, their most habitual in- 
vasions. 

The catarrhal and mucous fevers, both remarkable for the 
slowness of their movements, and the atony which accompanies 
them, begin and are exasperated most frequently on the ap- 
proach of night ; thus the tertian of Hippocrates. 

The bilious fevers, which in their characters seem to hold 
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a mean between the inflammatory and catarrhal diseases, have 
their paroxysms and most common invasion towards mid-day. 
Their paroxysms approximate more nearly, whether in the 
morning or at night, according as the sthenic or asthenic dia- 
thesis is more predominant. 

The accessions of intermittent fevers commence most fre- 
quently during the day. It would be sufficiently difficult to 
cite many of such invasions during the night. 

Tfte slow fever which accompanies large internal suppura- 
tions has its exacerbations in the evening, and it is during the 
night that patients are most tormented by them. The symp- 
tomatic sweats shew themselves almost exclusively in the 
morning, a little before the dawn. 

Rarnazzini, in his Ilecitde la Constitution epidtmique of 1690, 
describes an ataxique* remittent fever, all the symptoms of 
which took a very alarming intensity on the approach of sunset. 
The patients were cruelly tormented all the night ; one would 
have thought they were going to yield their last sigh. In the 
morning, with the first rays of the sun, all these symptoms 
ceased, and the patients could rise, go out, and walk about 
without assistance, in the sun ; like snakes erect, enjoying the 
solar beams, are the words of the author.t 

Huxam, in his beautiful Treatise on Angina Maligna, the 
angina gangrenosa so frequent in England, has well remark- 
ed, that this malady, during its whole course, presents its ex- 
acerbations in the evening. He also adds that, when the pa- 
tients are very well all the day, remarkable aggravations of 
ail the symptoms take place in the evening. 

We resist, with regret, the desire of farther multiplying 
these citations, eager as we are to present to the Academy an 
approximation which has lately occurred to us between this 
order of facts and the valuable discovery of M. Daguerre. 
Doubt is the school of truth ; hence it is so useful in the sciences ; 
it is only in the dubitative form that we wish to hazard these 
approximations. 

* When the prevailing symptoms in fever indicate derangement of the 
nervous system, pervigilium, restlessness, tremors, or spasms, &c. the name 
of Fictre Auuciquc is given to it by recent French authors, corresponding to 
the nervous or brain fever in this country. — Edit. 

t Const it. Epidcnu, I COO, § 10, p. 12(1, and § 39, p. 143. 
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According to M. Daguerre, the hours of the morning and of 
night, equally removed from mid-day, and corresponding to 
similar heights of the sun above the horizon, are not, however, 
equally favourable for the production of photographic images. 
Thus, in all the seasons of the year, and by atmospherical cir- 
cumstances in appearance exactly similar, the image is formed 
a little more quickly at 7 in the morning, for example, than at 
5 in the afternoon ; at 8 than at 4 ; at 9 than at 3. 

It is not from mere curiosity that we have noticed this ap- 
proximation. The chemical action of light might well be 
more foreign to these facts of the invasion and exacerbation 
of certain diseases at different hours of the diurnal revolution. 
The human body is more sensible than the most exact instru- 
ments, and, above all, its sensibility is of a different descrip- 
tion. We see, then, as was previously presumed, that the dis- 
covery of-M. Daguerre and his new reagents will receive 
more than one scientific application. This discovery will ex- 
ercise its influence on many phenomena, on those even which 
form the source of physiology and medicine. 

We would particularly recommend to M. Fuster this new 
field of meditations ; it enters quite naturally into the series 
of his researches, and no one is better fitted to improve it. 

The great fact of the diurnal movements does not present 
itself only in certain acts of human life ; the exciting action 
of light and heat is often manifested in a different, and some- 
times even opposite manner, not only on individuals, but also on 
species among animals and vegetables. We find nocturnal 
species among the mammifera, birds, reptiles, mollusca, and 
insects. 

We also meet with the phenomenon of diurnal movements 
in many functions of the vegetable life ; every one knows the 
sleep of plants, the horologe of Flora, &c. Draparnaud has 
observed, that at the end of autumn, when the temperature 
begins to fall, the flowers of the Ipomcea violacea, and of the 
Mirabilis, which, till then, are only open during the night, 
open at this epoch also during the day. 

The most exact observations have established these diurnal 
movements in the different phenomena of meteorology. Such 
are the diurnal motions of the compass and the barometer ; it 
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is at the warmest hours of the day that hail is formed most 
abundantly, and in Europe it falls almost constantly during 
the day. 

It is perhaps by dwelling on these analogies, by approxi- 
mating and comparing them, that one arrives at the know- 
ledge of the laws which these phenomena obey, and at the 
discovery of the general cause which produces them. 

The work of M. Fuster, we have seen, by the important 
facts and useful experiments which it contains, as well as by 
the reflections to which it gives rise, is a real service rendered 
to medical philosophy, and to the science of clinical observa- 
tion. 

If we have succeeded in presenting in a lucid manner a 
summary of this important work, in shewing in their true 
light the new facts which it details, and the excellent direc- 
tion which it cannot fail to impress on our medical studies ; 
if we have been able to convey our own conviction into the 
mind of our colleagues, each will have already concluded with 
us, that the work of M. Fuster merits the approbation and 
encouragement of the Academy. 



On the Adulteration of Fixed Oils. By William Davidson, 
M. D., Glasgow.* Communicated by the Society of Arts 
of Scotland. 

- 

Thb adulteration of fixed oils is of very frequent occurrence, 
and injurious to a great extent, in many of our manufactures ; 
but the detection of the fraud can be made only in a few in- 
stances with certainty, and, in most cases, an examination of 
their sensible properties is the only means we possess for form- 
ing an opinion. The imperfect nature of our knowledge upon 
this subject may be accounted for, partly from the intimate 
similarity of the various species of fixed oils in their chemical 
characters, and partly from the difficulty of procuring unso- 
phisticated samples. It is, therefore, of importance that any 
experiments upon this subject should be made known, for, 

* Read before the Society of Arts for Scotland, 20th June 1838. 
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however unimportant they may be in establishing precise rules 
for the detection of the very numerous falsifications, they may 
in some degree contribute to their ultimate improvement. 
Before describing the experiments which have been made, I 
shall take notice of the most important facts that are record- 
ed upon this subject. 

M. Poutet, in 1819, published a memoir upon the falsifica- 
tion of the oil of olives.* He states, that " the acid nitrate 
of mercury perfectly solidifies the oil of olives, and leaves 
fluid and colours yellow-red those of all the oleaginous grains.' ' 
He directs the acid nitrate of mercury to be prepared by dis- 
solving without heat, 6 parts of mercury in 7i of nitric acid, 
sp. gr. 1.350, 2 drachms of this solution are to be mixed in a 
phial with three ounces of olive oil, and the mixture is to be 
agitated every ten minutes for an hour or two. In several 
hours, varying with the season, it congeals into a yellowish- 
white mass, and in twenty-four hours is completely solidified, 
and is more white. When olive oil is adulterated with the 
oil of any of the oleaginous grains, it does not take a solid mass, 
but a portion remains liquid, of a yellowish-red or brownish- 
red colour ; and its quantity indicates the proportion of foreign 
oil. It has since been shewn by M. Boudet that castor oil, 
and by M. Lescalier, that oil of almonds, are solidified by the 
acid nitrate of mercury. The presence of castor oil, how- 
ever, can be determined by another method, which was dis- 
covered at the same period by M. Planche and M. Rose, 
viz. its solubility in all proportions, in alcohol of sp. gr. 0.817. 

Rousseau has also pointed out a method for recognising the 
purity of oil of olives, which is founded upon the property of 
oil of olives being a better non-conductor of electricity than 
other vegetable oils. He has demonstrated that its conduct- 
ing power is 675 times less than any other vegetable oil ; but 
it must be recollected that the stearine of animal fat is pos- 
sessed of the same property. M. Felix Boudet published, in 
1832, a thesis, shewing that the solidification of oils, by the 
acid nitrate of mercury, is owing to the hyponitrous acid 



* Annalesde CMmie et do Physique, Tome xii. et Journal de Pharmacie, 
Aout 1819. 
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which exists in it ; and he found that one part of this agent is 
sufficient to transform 200 parts of olive oil into a solid 
body.* He prepares hyponitrous acid by distilling the nitrate 
of lead, and, on account of its volatility, he adds three parts 
of nitric acid sp. gr. 1.350 to give it fixity. He has also found 
that the following oils are solidified by the hyponitrous acid, 
viz. the oil of the sweet and bitter almond ; the oil extracted 
from the nut of the Corylus avellana; the oil of. the Anacardium 
occidentale ; castor oil, and the oil extracted from the seeds 
of the Brassica campestris. M. Boudet is of opinion that the 
siccative oils may be distinguished from the non-siccative by 
the hyponitrous acid ; for, with the exception of castor oil, 
the siccative oils resist its action, while those which are non- 
siccative are solidified by it. He calculates the proportion of 
adulteration by the retardation of the solidification. Thus, 
in mixing 1 gr. of hyponitrous acid with 100 grs. of oil of 
olives, he has remarked that the solidification was retarded 
forty minutes by T & 0 of oil of poppies; ninety minutes by 
2*0, and a much longer time by t V 

He recommends that, as it is difficult to place the oils al- 
ways in the same conditions of temperature, and when exact 
residts are wanted, that pure oil of olives should be tested with 
the reagent at the same time, and even mixtures of it and 
oil of poppies, in order that they may serve as a means of 
comparison. 

I have repeated most of the experiments of M. Poutet, 
and find that the acid nitrate of mercury is a good practical 
test for ascertaining the adulterations of olive oil with oil of 
poppies and linseed oil ; but cannot be considered so certain 
with regard to its falsification with the common rape oil of 
commerce. I find that rape oil is solidified by the acid ni- 
trate of mercury in two or three days to the consistency of 
thick honey, and has a deep orange-brown colour ; and M. F. 
Boudet states, that the oil extracted from the seeds of the Bras- 
sica campestris is solidified by the hyponitrous acid. In or- 
der, however, to ascertain the effect of a small adulteration, 
the following experiment was made. 10 grs. of rape oil were 

• Annates de Chimie et de Physique, Aout 1832. 
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mixed with 90 grs. of Levant olive oil, and afterwards treated 
with T j of the acid nitrate of mercury, the whole was solidi- 
fied in seven hours, but the consistency was much softer than 
that of pure olive oil treated in the same manner. I have 
treated many varieties of olive oil with the acid nitrate of mer- 
cury, and find that the consistency in general is nearly that of 
strong citrine ointment, but have never found any of them so 
soft as the portion that was falsified with rape oil ; but this 
difference of consistency ought not to be depended on, un- 
less a comparative experiment be made at the same time with 
pure oil of olives. Although both oil of almonds and castor 
oil are solidified by the acid nitrate of mercury, there is little 
probability of their being employed to falsify oil of olives, on 
account of their higher price. The appearance of the oil of 
almonds, when solidified by the acid nitrate of mercury, is 
very similar to the oil of olives treated by the same reagent, 
but it is much softer in consistency. Oil of almonds is also fre- 
quently adulterated, and I find that the acid nitrate of mer- 
cury may be employed to detect the presence of some foreign 
oils in it. 10 per cent, of rape oil, added to oil of almonds, 
prevents the complete solidification, and a small portion re- 
mains fluid, on the top, of a brown colour. 20 per cent, of oil 
of poppies, added to oil of almonds, prevents nearly altogether 
the solidification, the greater part remaining fluid of a brown 
colour. 

Castor Oil is solidified very slowly by the acid nitrate of 
mercury, requiring two or three days to complete it ; but, in 
the course of eight or ten days, it becomes as hard as pure 
oil of olives treated in the same manner, and has a peculiar 
odour. As neither M. Poutet nor M. F. Boudet have made 
any researches with regard to the action of the acid nitrate 
of mercury, or hyponitrous acid, upon fish-oils, I made the 
following, as well as the preceding experiments, in J uly and 
August 1834. 

Dolphin Oil, of a pale citrine colour, and having nearly as 
little fish odour as sperm oil. — 120 grs. of this oil were mixed 
with 10 grs. of the acid nitrate of mercury, in a half-ounce 
phial and frequently agitated, according to the method of M. 
Poutet. In a few minutes, it became of a milky colour, was 

VOL. LVI. NO. XX VIU.-— APRIL 1840. » 
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solidified in three hours, and, in twenty-four hours, was as 
hard and about the same colour as pure oil of olives treated in 
the same manner. 

10 per cent of rape oil, added to dolphin oil, and treated by 
the acid nitrate of mercury, renders it softer and more of 
an orange tint ; but the indication is not sufficiently precise 
to render it of any use as a test, without a comparative ex- 
periment with pure dolphin oil. 

Whale Oil, however, can be detected with more certainty. 
I find that 10 per cent of whale oil, mixed with dolphin oil, 
prevents the complete solidification, and a portion of oil re- 
mains fluid, and the rest is more soft and brown, than pure 
dolphin oil treated in this manner. 

Sperm Oil is solidified in from one to two days to the con- 
sistency of thick honey, by the acid nitrate of mercury, and is 
of an orange colour when the oil is pale, but when it is high 
coloured, it is rendered brownish. 

20 grs. of rape oil were mixed with 80 grs. of pale coloured 
sperm oil, and treated with jg of the acid nitrate of mercury ; 
its complete solidification was prevented, a very small portion 
remaining fluid, while the whole was rendered of a deep red- 
dish-brown colour. Sperm oil is very frequently employed 
for greasing machinery, and when adulterated with rape oil, a 
practice which is exceedingly frequent, is productive of very 
injurious consequences. It is, therefore, a desideratum of 
great practical importance to detect this sophistication ; but 
the acid nitrate of mercury cannot be considered sufficiently 
precise in its indications. 

JPTiale Oil, Cod Oil, and Pale Seal Oil— -These oils were 
each separately treated in half-ounce phials with T r g of the acid 
nitrate of mercury, and its operation on them all was found 
to be very similar, viz. that it causes the solidification of & 
small portion of the oil, which has a dirty orange colour, and 
which falls to the bottom of the phial, while the remainder 
retains its fluidity, and is rendered of a dark brownish-red 
colour. These last experiments were originally tried several 
years ago, with the view of discovering some indication for 
the discovery of the falsification of these oils with linseed 
oil» a practice which was carried on to a great extent in Glas- 
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gow at that period, and which rendered them inferior in the 
manufacture of soap. I found, however, that the acid nitrate 
of mercury gave no indication whatever"; for its action on 
linseed oil is very similar to its action on these fish-oils, viz, 
whale, cod, and pale seal oils. 

The following experiments were then made in order to dis- 
cover some test for the presence of the ordinary commercial 
linseed oil. Equal bulks of alcohol of sp. gr. 0.815 and lin- 
seed oil were mixed together in a phial and well agitated for 
a few minutes, the alcohol separated in a short time from the 
oil, and acquired a greenish-yellow colour of considerable in- 
tensity. In order to ascertain if other fixed oils gave any in- 
dications of a similar nature, I submitted the following, pro- 
cured from the most respectable sources, to the same treat- 
ment ; viz. four varieties of olive oil, Gallipoli, Levant, Cala- 
bria, and Sicily, also rape oil, almond oil, sperm oil, dolphin 
oil, whale oil, cod oil, and pale seal oil. None of these, how- 
ever, communicated any perceptible colour to the alcohol ; but 
10 per cent, of linseed oil, added to whale oil, gave a very per- 
ceptible greenish-yellow tint to the alcohol that was made to 
act upon it. This method I have used practically, in one or 
two instances, for detecting the adulteration of whale oil with 
linseed oil. It is proper to state, that the linseed oil employ- 
ed in these experiments, was the brownish-yellow variety used 
universally for commercial purposes in Scotland, and which is 
always employed for the adulteration of fish-oils. There is 
also a pale yellow variety of linseed oil, which is very rarely 
to be met with, and which is only used in very small quanti- 
ties, but which does not give the same precise indications with 
alcohol as the brownish-yellow oil. 

I lately, however, met with a specimen of whale oil, repre - 
sented to be genuine,* that communicated a slightly brownish 
tint to alcohol. 

71 West Nile Stbeet, Glasgow, 1M Apr'd 183a 



* It may be proper to state that the alcohol employed in the specimens 
sent to the Society of Arts, was rectified with sub-carbonate of potass without 
distillation, and that, in consequence, the oil has a milky appearance. In all 
the former experiments, the alcohol had been afterwards distilled. 
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On the Decolorization of Palm Oil* By William Davidson, 
M.D., Glasgow. Communicated by the Society of Arts 
of Scotland. 

Palm Oil has long been used in small proportions in the 
formation of yellow soap ; but, owing to the great quantity of 
colouring matter which it contains, it never can be used as a 
substitute for tallow even for yellow soap, unless it be deprived 
either partially or completely of its colouring matter. Nitric 
acid is employed by soap-makers for this purpose, and it has 
the effect of giving the oil a pale yellow colour ; but, as soon 
as the acid which has been united with it is neutralised by the 
alkali, in the process of soap-making, its deep red colour re- 
turns. This method, therefore, is productive of no benefit. 
It becomes, then, a desideratum to decolorize palm oil in such 
a manner, as that its colour will not, in the least degree, re- 
turn, on the addition of an alkali ; for it has been completely 
established, by the experiments of soap-makers on the large 
scale, that palm oil forms with soda as good a soap as this al- 
kali does with tallow. Chloride of lime possesses the property 
of completely depriving palm oil of its colour ; but, unless the 
lime be separated from it, its properties are destroyed. This, 
however, may be readily accomplished by the following pro- 
cess ; and, as the price of palm oil is frequently 10s. or more 
per cent, lower than tallow, the economy of using the former 
will be apparent. 

\. Take from 7 lb. to 14 lb. of chloride of lime, and about twelve 
times the quantity of water. Triturate the chloride of lime in a 
mortar, or in an apparatus of a similar kind, gradually adding 
a portion of the water, so as at first to form a smooth and soft 
paste, and then the remainder, which will give the whole the 
consistence of cream. The object of this careful trituration is to 
break down every particle of the powder, so that it may be af- 
terwards capable of intimate combination with the oil. Then 



* Bead before the Society of Arts for Scotland, 20th Juno 1838. The 
Honorary Silver Medal awarded 18th December 1839. 
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liquefy 112 lb. of palm oil, and, when the whole is melted, re- 
move the fuel from the furnace, and pour in the solution of 
chloride of lime, and stir it carefully with a piece of wood, so 
that the whole may be intimately combined. Allow it to cool 
and harden ; then break it into as small fragments as possible, 
and expose it to the air and light for two or three weeks. After 
it has been thus exposed, put it into the vessel which shall be 
presently described ; add the same weight of sulphuric acid 
(previously diluted with about 20 parts of water), as of chlo- 
ride of lime used, and boil with a moderate heat, until the oil 
drops clear from the wooden stirrer. When the boiling first 
commences, the liquid is liable to froth up, which must be mo- 
derated by constant stirring, and by the occasional addition of 
cold water. After the boiling has been continued for a suffi- 
cient length of time (which varies in proportion to the quantity 
operated upon), it may be allowed to cool, when the palm oil 
will remain on the top, and the acid liquor, with the insoluble 
sulphate of lime, at the bottom. In this process, more acid 
is directed than what is necessary to decompose completely 
the chloride of lime ; but an excess of acid facilitates the clear- 
ing of the oil, and it ought always to be preserved for a future 
operation; for, by adopting this plan, no loss will be sus- 
tained. 

The vessel best adapted for the process is a cast-iron boiler 
lined with lead, placed over a common furnace ; for this metal 
is less liable to be acted on by the chlorine which is given off, 
and by the acid, than iron or copper. For the same reason, mor- 
tars made of these two latter metals should not be employed 
for the trituration of the chloride of lime with the water. 

There is a considerable advantage gained by allowing the 
palm oil to remain in union with the chloride of lime for some 
time, before boiling them with the sulphuric acid ; for even a 
week makes a considerable change in the increase of decolori- 
zation. This may be easily explained. The chlorine of the 
chloride of lime gradually acts, in the one case, upon the oil, 
so as to deprive it of colour, and is at last wholly expended 
upon it ; but, if boiling be immediately employed after the two 
have been united, a considerable quantity of the chlorine escapes 
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have in this way succeeded in getting impressions : 
gravings, having all the delicacy of the original, 
purpose it is necessary to have the engraving on tH 
placed on the plate with the engraving exposed to vfl 
not to have a reverse. They are kept together \ 
them into a glass frame, and then exposed near tfl 
either of an argand or flat burner for about twen 
or so, according to the light and the thickness of the 
after which the plate is to be mercurialized and wasIB 
hyposulphite. 

I have already mentioned that when a polished pUfl 
an object placed on it, is mercurialized, an image is 
similar to a daguerreotype, and which, like it, is 
t crated. It is remarkable, however, that if, inste^B 
curializing at the temperature of about 160 Fahr., we 
to about 400° Fahr., not only does the mercury present i 
surface, but it adheres so firmly to the plate that it 
the polishing powder to remove it. This affords an ea 
of producing and multiplyingto any extent profiles on silve 
profile on paper is cut out, and, after being moistened c 
sides with the tongue, or with very weak mucilage, 
on the polished plate, and pressed down so as to m 
here to it at all points ; after which it is put into t! 
rializing box, and kept exposed to the vapour of the ml 
till the temperature reaches to about 400° Fahr. Tl: 
then removed, and the temperature allowed to 
taking out the plate. In conducting this process, 
precaution necessary is to take care that the paper 
separate from the silver, which it is apt to do v 
heat is'raised too high, or the plate is long kept in t 
which case the image is indistinct. To prevent this, tl 
mucilage is used, which is easily washed off from the 
keeping the plate in warm water, or rubbing it soli 
sponge. Shoidd the profile not be sufficiently sharp, th< 
cess may be repeated on the same plate, by removing 
cury with the polishing powder. 
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into the atmosphere. There is also considerable economy in 
combining the whole of the chloride of lime with the oil in the 
form of a cream, in place of making a clear solution of it ; for, 
by the latter method, a considerable portion of the liquor does 
not unite thoroughly with the oil, and, consequently, the whole 
of its decolorizing power is not made available. Much more 
acid, however, is required, when the whole of the chloride of 
lime is combined with the oil, than when the clear solution is 
employed ; but, as sulphuric acid is much cheaper than chloride 
of lime, an additional portion of it will be less expensive than an 
additional portion of the other. This process, with the largest 
quantity of chloride of lime stated, will render palm oil as 
white as ordinary commercial tallow, provided the oil and chlo- 
ride have been intimately combined, and provided the mass 
has been exposed to the air and light for a week or two ; and 
may be employed in the manufacture of white soap ; but, where 
it is intended for yellow soap, the bleaching does not require 
to be so complete, consequently, much less of the chloride of 
lime and sulphuric acid will be required. 

71 West Nile Street, Glasgow, IQth JprU 1838. 



On the Removal of the Fetid Odours of Fish Oils.* By William 

Davidson, M.D., Glasgow. 

The chief objection to the employment of the common fish- 
oils for burning in lamps and other purposes, is their disagree- 
able odour, and this is frequently not in proportion to their other 
qualities. Pale seal oil, for example, is, in general, very trans- 
parent, and burns well, although its odour is often almost in- 
supportable. I noticed, in the Edinburgh Journal of Science, 
several years ago, a process by which the most putrid fish-oils 
may be deprived of their fetid odour ; and several experiments 
which have been made, since that period, with dogfish-oil, &c. 
of an extremely putrid odour, have tended to confirm these 
"^ults. The process is cheap, and consists of the use of the 



Read before tho Society of ArU for Scotland, 20th June 1838. 
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chloride of lime. This agent does not seem to possess the pro- 
perty of depriving, to any extent, fish- oils of their proper or 
natural odour ; as, for example, it has little effect upon fine 
sperm oil, but its operation seems to be chiefly confined to the 
removal of the fetor which is the result of putrefaction. Hence 
the more fetid the oil, the greater will be the change effected 
by the process. The quantity of chloride of lime required va- 
ries according to the putridity of the oil ; but, in general, 1 lb. 
of it is sufficient for 112 lb. of oil, but, if the oil be excessively 
putrid, 1 J or 2 lb. may be required. The process is the follow- 
ing : — Take 1 lb. of chloride of lime, and about twelve times the 
quantity of water. Triturate the chloride of lime in a mortar, or 
in an apparatus of a similar kind, gradually adding a portion of 
the water, so as at first to form a smooth and soft paste, and 
then the remainder, which will give the whole the consistence 
of cream. The object of this careful trituration is to break 
down every particle of the powder, so that it may be capable 
of intimate combination with the oil. Mix this thoroughly 
with the oil by frequent and careful stirring. Let them remain 
united for a few hours ; then add 1 lb* of sulphuric acid, pre- 
viously diluted with 20 or 30 parts of water, and boil, with a 
gentle heat, constantly stirring during the process, until the 
oil drops clear from the end of the piece of wood which may be 
employed for this purpose. After the boiling has been finished, 
allow the oil to settle for a few hours ; then draw it off from 
the acidulated water. A common cast-iron boiler, lined with 
lead, is best adapted for this process, as being less acted on by 
the chloride of lime and acid ; but a copper or iron vessel will 
answer the purpose, if the quantity of acid be not too great. 
For the trituration of the chloride of lime, however, mortars 
of iron or copper should be avoided. Fish-oil treated in this 
manner seems to burn equally well as the same oil which has 
not undergone this process ; and a very ready and convenient 
method of trying it is with a floating light. 

Glasgow, 19th April 1838. 
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On the Removal of the Bitter Taste and Lichenous Odour of 
Iceland Mots, $c* William Davidson, M.D. Com- 
municated by the Society of Arts of Scotland. 

Iceland moss ( Cetraria Icelandica ) is used, in some north- 
ern countries, in the formation of bread ; but its extremely 
bitter taste has always been found a very great objection to 
it, as a general article of diet. M. Westring proposed the 
subcarbonate of potass as an agent capable of removing the 
bitter principle. He states that 32 grammes of the subcar- 
bonate of potass suffice to produce the effect on 500 grammes 
of the lichen, steeped for twenty-four hours, in a quantity of 
water sufficient to cover it ; or about one part of the alkali to 
sixteen of the lichen. 

The time, however, which he directs for maceration does 
not appear to be sufficient to extract the whole of the bitter 
principle, and in order to ensure this (even with this propor- 
tion of potass) two or three days must be allowed. Accord- 
ing to Berzelius, Iceland moss is composed of the following 
substances, in 100, viz. chloraphylle 1.6, bitter principle 3.0, t 
uncrystallizable sugar 3.6, gum 3.7, apothem of extractive 7.0, 
starch 44.6, bilichenates of potass and lime, &c. 1.9, amylace- 
ous fibrin 36.2. 

From this composition of the lichen, it is probable that the 
alkaline solution will take up the sugar, gum, and a portion 
of the extractive, but the starch and starchy fibrinous princi- 
ple constituting about 81 per cent, will not be dissolved. 

It therefore appears that a prolonged maceration of the 
lichen, in the solution of potass, will not cause a much great- 



* Read before the Society of Arte for Scotland, 20th June 1838. The 
Honorary Silver Medal awarded 18th December 1839. 

t M. Herberger Pharmacian of Kaiserslautern, has lately obtained the 
bitter principle in a state of purity, which he has named Cetrarin. Accord- 
ing to this chemist, it is white like magnesia, but he has not been able to 
procure it in a crystalline form. Jt has no odour but an intensely bitter 
taste. Alkaline solutions dissolve it very readily, but these combinations 
have a great tendency to be transformed into ulmates. — Journal de Phar- 
macia, October 1837. 
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er solution of the soluble matters than a shorter, for if the 
bitter principle be completely extracted, it is more than pro- 
bable that the sugar and gum, as being readily soluble in 
watery liquids, will also be taken up. And in point of fact, 
on evaporating the alkaline liquid, after a fortnight's macera- 
tion, it seemed to contain very little solid matter. 

In one experiment, however, I found the solution made 
with subcarbonate of potass, become gelatinous, which ap- 
peared to be owing to a partial degree of fermentation, for its 
bitterness was completely destroyed. 

Caustic potass seems to have more effect in extracting the 
bitter principle than the subcarbonate of potass, a less quan- 
tity of the alkali being required. I have therefore generally 
adopted the following process. 

Take 4 lb. of subcarbonate of potass (potashes) 4 lb. fresh 
quick-lime. Reduce the lime to powder, by sprinkling up- 
on it, about a third of its weight of water, and put it and the 
potash into a jar along with 4 or 5 gallons of water. Cork 
the jar closely, and agitate it occasionally, for twenty-four 
hours ; then decant the clear liquid, and pour it upon 112 lb. 
of Iceland moss placed in any convenient vessel. Add more 
water to the jar and agitate, so that the whole of the alkali 
may be exhausted. Add this also to the Iceland moss, and 
even an additional quantity of water, so that it may be com- 
pletely covered. The maceration of the lichen must be con- 
tinued for about a fortnight, but the time may be longer or 
shorter according to circumstances, and its state may be as- 
certained by taking out of the vessel, a small piece, washing 
and then chewing it for a minute or so. Straining the lichen 
by pressure is injurious, as tending to press out a part of the 
starchy principle, the water should therefore be simply allow- 
ed to drain off, before it be dried. As small a quantity of 
water as possible should be employed for dissolving the po- 
tass, for a strong solution has more power in extracting the 
bitter principle than a weak ; it will therefore be found ad- 
vantageous to divide the lichen into small pieces, as in that 
form it will have less bulk. The proportion of subcarbonate 
of potass • recommended in this process is 1 to 28 of the Ice- 
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land moss, but if a more speedy effect is desired, the propor- 
tion of alkali must be increased. 

Lime may also be employed for the extraction of the bitter 
principle. When Iceland moss is macerated with about a 
fifth or sixth part of its weight of quick-lime, with the re- 
quisite quantity of water to cover it, and frequent agitation 
employed, it is deprived of its bitter principle in about a week. 
The watery liquid acquires a deep brown colour, but it pos- 
sesses scarcely any bitter taste, at the end of the maceration ; 
the lime appearing to effect a partial decomposition of the 
bitter principle. Very little of the other soluble principles of 
the lichen seems to be dissolved, for on evaporating a portion 
of the solution, only a small residuum was obtained. 

The Iceland moss itself is hardened in its texture, and as- 
sumes a reddish colour, from the action of the lime. The 
first quality, viz. the hardness, is completely removed by ma- 
ceration in water acidulated with sulphuric acid, and the red 
colour is diminished, though not entirely removed by it. The 
following process may be adopted, if lime, as being cheaper 
than potass, be employed. 

Take 112 lb. Iceland moss, 6 lb. recent quick-lime, and as 
much water as will cover them : macerate for about a week, 
frequently stirring during that time. After the maceration 
has been completed, throw the moss upon a sieve or drainer, 
having holes sufficiently large to allow the lime to pass, while 
the lichen is left ; then pour a stream of cold water upon it, 
until it be thoroughly washed. The lichen is afterwards to 
be macerated in water acidulated with sulphuric acid, again 
washed with water without straining by pressure, and after- 
. wards dried. Quick- lime also possesses the property of re- 
moving the lichenous odour, to a much greater extent than 
potass, and in this respect possesses some advantages. 

I have tried Iceland moss, deprived of its bitter princi- 
ple by caustic potass, in the formation of bread, by making a 
decoction of it (which, on cooling, formed a firm jelly), and 
mixing it with wheaten flour, and it formed a perfectly sweet 
bread, with a lichenous odour when warm, but which disap- 
peared, to a great extent, when it was cold. The most eco- 
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nomical method of using the Iceland moss, in the formation 
of bread, would be to grind it, and afterwards mix it with one 
or other of the cereal grains ; for by this method the whole 
of the amylaceous fibrin would be retained, which, though in- 
soluble in water, must contain much nutriment. 

The influence of chloride of lime on Iceland moss is also 
considerable. It deprives it, in a great measure, of its lichen- 
ous odour, and whitens it more or less according to the 
quantity of chloride employed, and according to the propor- 
tion of water used to dissolve it ; for the same quantity of this 
agent dissolved in a small quantity of water will have a more 
powerful effect, than if dissolved in a larger quantity of the 
same liquid The following method has been employed with 
the chloride of lime. 

Take 100 parts of Iceland moss, divided into small pieces 
(previously deprived of its bitter principle) 12 parts of chloride 
of lime, and as much water as is sufficient to cover the lichen. 
Triturate the chloride of lime in a mortar with water to the 
consistency of cream, and then add it to the lichen. Mace- 
rate for a day or two, frequently agitating the materials ; 
then wash with cold water, and finally macerate in water aci- 
dulated with sulphuric acid, and if any excess of acid has 
been employed, this must be removed by another washing 
with cold water. Iceland moss, acted on by this proportion 
of chloride of lime, is rendered pretty white, and forms a co- 
lourless and almost inodorous jelly when boiled with water. 
A less proportion of chloride of lime, will, however, in gene- 
ral answer the purpose, viz. 4 parts of it to 100 of Iceland 
moss. A similar effect is produced on Carragaheen or Irish 
moss ( Fucus crispus ) by chloride of lime ; but it has more 
effect in destroying its odour, than in bleaching it. 

Glasgow, 17t* April 1838. 
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Report of the Experimental Committee of the Society of Arts 
for Scotland, on Br Davidson's proposed methods of Decolo- 
rizing Palm Oily Removing the Bitter Taste and Lichenous 
Odour of Iceland Moss, and the Fetid Odour of Fish Oils, 
and for detecting the Adulteration of Fixed Oils* Com- 
municated by the Society of Arts of Scotland. 

I. — Decolorizing Palm Oil. (555.) 

The method proposed by Dr Davidson was tried with a „ 
palm oil, very dark in its colour, and succeeded completely in 
bleaching it to that degree that it may be used in the manu- 
facture of white soap. 

A specimen of the oil before and after being bleached is sent. 

I can conceive only one objection to the successful practi- 
cal application of this method. The chloride of lime, when 
first applied, decolorizes to a certain extent ; and the bleach- 
ing seems to be afterwards completed by exposure to light ; 
hence the absolute necessity of breaking the congealed oil to 
pieces, and frequently stirring it, so as to expose fresh sur- 
faces to the light. When this is not done, the decolorizing 
process goes on slowly. With a little oil, the bleaching may 
be effected in a day or two,— of course the time depends on 
the state of the weather : with sunshine, it goes on rapidly. 
When the quantity is very large, I suspect it will take a much 
longer time to complete it than Dr Davidson mentions ; but 
this is mere conjecture. The quantity on which I operated 
did not exceed a quarter of a pound, which required nearly a 
fortnight, with very frequent stirring. The weather, how- 
ever, with the exception of the three last days, was unfavour- 
able, there being little sunshine. 

If this objection does not apply when the process is conducted 
on a large scale, I consider the method proposed well adapted 
for accomplishing the object in view. 

II. — On the Removal of the Bitter Taste and Lichenous Odour of 

Iceland Moss, Sfc. (557 ) 

Two processes are recommended by Dr Davidson : one by 
the use of solution of potassa ; the other by lime. Both of 

* Read and approved 10th April 1839. 
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these processes were tried and found to succeed ; the bitter 
taste being almost, if not altogether, removed from Iceland 
moss ; and after removal of the taste, the bleaching process 
was applied, and the colour, though not entirely, yet was very 
much discharged. 

III. On the Removal of the Fetid Odour of Fish Oils. (556). 

This process consists also in the use of chloride of lime. It 
* was tried, as recommended, on two samples of oils mentioned 
by Dr Davidson, viz. seal oil and whale oil. Though these 
were affected by the chloride, yet they were by no means de- 
prived of their odour. Dr D. states that chloride has no effect 
on the proper or natural odour of the oils, but seems to be 
confined chiefly to the removal of the fetor, which is the result 
of putrefaction. Whether the odour of the oils tried was 
caused by putrefaction or not I cannot say, but certainly the 
odour was little altered by the chloride. Supposing the chlo- 
ride to remove the odour, there is an objection to its use, but 
which may perhaps by experience be overcome. I allude to 
the action of the lime on the oil, and the formation of soap, 
or carron oil as it is commonly called ; which not only wastes 
the oil, but renders it difficult to separate it from the impuri- 
ties. Shaking with water after the mixture has been boiled, 
as recommended, with oil of vitriol much diluted, causes, after 
rest, the subsidence of sulphate of lime, but still the oil con- 
tinues milky. I found it necessary to niter the oil through 
bibulous paper, so as to get it of its original transparency. 

Samples of seal oil and whale oil submitted to the process 
are sent. 

IV. On the Adulteration of Fixed Oils. (554). 

In investigating this subject two objects were kept in view. 
1st, Whether the test proposed is a good one ; and 2d, sup- 
posing it to be good, whether means might be adopted to pre- 
vent it from acting as a test. The test proposed, which ap- 
plies solely to linseed oil, when used as the means of adulte- 
ration, is alcohol of specific gravity 815 ; which, according to 
Dr Davidson, acquires a yellowish-green tinge when shaken 
with the oil, I have found that this is the case, and that as 
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stated, the alcohol is not tinged when shaken with other oils, 
such as seal oil, whale oil, &c., that one-tenth part of linseed 
oil mixed with the others, gives to alcohol the yellowish tinge ; 
so that we may consider the test as an indication of the pre- 
sence of linseed oil, even though in small quantity ; but, though 
under certain circumstances it acts as a test, we cannot put 
confidence in it, for if the oil be previously mixed with a 
little chloride of lime, as recommended by Dr Davidson in the 
decolorizing of palm oil, though the colour is not destroyed, 
yet the alcohol acquires no tinge from it. When oil thus 
treated with chloride was mixed in the proportion of one-fourth, 
and of one-third with other oils, the mixture did not tinge the 
alcohol, indeed the oil itself when shaken with alcohol did not 
communicate colour to it. Though therefore, when an oil is 
shaken with alcohol, and communicates to it a yellowish-green 
tinge, we may conclude that it is adulterated ; yet we are by 
no means warranted in concluding that there is no adultera- 
tion when the alcohol is not tinged. 

Samples of oils, pure and adulterated with linseed oil, be- 
fore and after admixture with chloride of lime are sent. 

A. Fyfe, Convener. 

Edinburgh, llfA March 1839. 



List of Specimens 1% 

1. Palm oil. 

2. Palm oil bleached. 

3. Iceland moss. 

4. Iceland moss treated with potassa. 

5. Do. with lime. 

6. Do. with potassa 
and thin chlorid lime. 

7. Seal oil shaken with alcohol. 

8. Linseed oil do. 

9. Whale + T ' 5 l naeed oil + alco- 

hol. 



rred to in the Report. 

10. Linseed oil + chlorid lime + 
alcohol. 

11. Seal oil + i linseed of oil of 
No. 10 + alcohol. 

12. Whale oil. 

13. Seal oil. 

14. Whale oil + chlorid lime + sul- 
phuric acid. 

15. Seal oil do. do. 

16. Linseed oil. 

17. Do. + chlorid lime. 



Approved by Experimental Committee, adopted, and forwarded to Society. 
20t* March 1839. John Scott Russell, Pres. 
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Some Remarks on Electric Currents in Metalliferous Veins. By 
Robert Week Fox, Esq. Communicated by the Author. 

I have been much interested by Professor Reich's report 
of his researches on the electrical currents in metalliferous 
veins, inserted in the last number of the Edinburgh New Phi- 
losophical Journal ; and it is satisfactory to me to observe, that 
his results are so much in accordance with my own. It is true, 
that I did not obtain, as he has done, evidences of such cur- 
rents on connecting ore-points with non-metalliferous rocks, 
but this was, doubtless, owing to the inferior delicacy of my 
galvanometer.* Notwithstanding this circumstance, it was 
sometimes acted upon very powerfully when two ore-points 
were connected, far more so than it could have been by the 
reciprocal influence of the copper plates, however near to- 
gether they might have been placed, and yet they were, in 
some instances, from 300 to 400 yards apart. Moreover, when 
a zinc plate was substituted for a copper plate, first at one of 
the ore-points, and then at the opposite one, the direction and 
intensity of the currents were unaffected by the change;* 
whereas they would have been in opposite directions had they 
been generated by the mutual action of the plates ; their in- 
tensity would also have been increased, and so it would, had 
they arisen from an action between an ore-point, and one of 
the plates. Besides, it should be recollected that the plates 
could not have had any action whatever on each other when 
in contact with ore-points, which were good conductors of elec- 
tricity, as they almost always were ; and when the points only 
of the copper wires were employed instead of the plates, for 
making the contact with the ores, the results in both cases 
were the same. In one mine, electric currents produced by 
a pair of large plates of copper and zinc plunged into strong 
brine, were made to traverse the long wires, and counteract 
those derived from the vein itself. In those experiments it 



* A description of my galvanometer is given in Philosophical Transactions 
1830, in note, p. 399. 

t See Fourth Report of the British Association for the Advancement of 
Science, 1884, p. 673. 
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appeared, that, in one instance, the artificial currents predomi- 
nated ; but in others, in which the ore-points were further 
asunder, the opposing currents either neutralized each other ; 
or the natural ones were only diminished, not reversed.* 

In my earlier experiments, I used copper wires coated with 
a solution of sealing wax in alcohol ;f but this protection not 
having been found necessary, was afterwards dispensed with. 

I have been induced to recapitulate the tests and precautions 
which I adopted, because I conceive, that had they not been 
overlooked in some quarters, no suspicion could have existed 
that the electricity observed in mines, might have arisen from 
the apparatus employed, or at least that it was not fully proved 
to have been derived from the veins themselves. It is satis- 
factory to find that Professor Reich used similar tests, and 
that he deems them to have been as decisive on this point as 
I have done. 

I quite concur with him in considering the phenomena in 
question to be hydro-electric, and this opinion I have long 
maintained,! for the indications of electricity in the veins 
seemed to depend on the existence of imperfect conductors 
between the masses of ore ; and, moreover, it is found that the 
different ores, when connected, produce electric currents even 
in rain-water, and in water taken from the mines, the action 
is still more considerable. Professor Reich has stated the 
order in which he found some of the ores to follow each other 
in their voltaic relations. His series differs very slightly from 
the one which I have given in the Philosophical Transactions 
for 1835, p. 39, owing doubtless, to some differences in the 
specimens which we used in our experiments. Thus I find that 
different specimens of copper-pyrites, iron-pyrites, arsenical 
pyrites, &c, vary much in these relations with respect to each 
other ; and ores of the same name ; two pieces of copper-py- 
rites, for example, in rain-water, will often cause considerable 
deviations of a sensible needle. Some ores which were partly 



* See Fourth Report of the British Association, 1834, p. 573. 
t Phil. Transactions, 1830, p. 399. 

X Phil. Transactions, 1836, p. 39. Also Fourth Beport of the Cornwall 
Polytechnic Society 1836, pp. 127-128 ; or Sturgeon's Annals of Electricity. 
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immersed in rain-water for more than a fortnight, and then 
compared, may be classed in the following order : 

+ Zinc, + Sulphuret of Silver, 
Copper, Copper-Pyrites,* 
Copper Nickel, Iron-Pyrites,* 
Vitreous Copper, Arsenical Pyrites,* 

Purple Copper, Loadstone, 
Galena, Peroxide of Manganese-. 

My experiments in mines appeared to indicate a general 
tendency in the electric currents to take a westerly direction, 
in veins inclining or dipping towards the north, and an east- 
erly one, in those dipping towards the south ;[ whilst down- 
ward currents were mostly obtained where masses of ore at 
different depths were connected. It is true that such results 
were not without exceptions ; and W. J. Henwood's researches 
in mines, as well as those of Professor Reich, would seem to 
render it premature, at least, to form any general conclusions 
on the subject Local causes may, however, often supersede 
those of a more general character ; thus, for example, if a mass 
of copper-pyrites, or iron-pyrites, were connected with ano- 
ther of vitreous copper, or galena, the currents would'probably 
pass through the apparatus towards the latter, especially if 
not very distant from the former ; and even differences in ores 
of the same name may more or less influence the directions of 
the currents where small insulated portions of ore are con- 
nected, whereas, where the masses of ore are large and far 
asunder, the more general law, if such there be, may predomi- 
nate. 

This point will not probably be decided without more ex- 
tended researches in different mining districts ; and these, it 
may be hoped, will be undertaken, not for this reason only, 
but also for the purpose of determining whether the electro- 



* These three * * * differ very little from each other, or from platina or 
palladium, in their electrical relations, and they often change places, espe- 
cially iron and arsenical pyrites. 

t It may be remarked, that, in this latitude, veins, having an inclination 
towards the south of 40° from the vertical, are parallel to the axis of the 
earth ; and they are nearly perpendicular to it , when they have the same de- 
gree of inclination towards the south. It is true that veins have seldom so 
great an inclination as this in Cornwall, but very commonly as much as 30°. 

VOL. XXVIII. NO. LVI. APRIL 1840. T 
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magnetic apparatus can or cannot be rendered useful in prac- 
tical mining. I have before now thrown out the suggestion ; 
and the probability that it may be so applied with advantage, 
appears to be much increased by some of Professor Reich's ex- 
periments, already referred to, in which he obtained electric 
currents when an ore-point and a non-metalliferous rock were 
connected. Some of these currents traversed the wires from 
the rock towards the ore-point, and therefore could not have 
been produced by any action between the latter, and the plate 
at the former. Even if ore existed behind the rock, its action 
on the metallic plate in contact with the rock, would have 
tended to produce a current towards it from the ore-point at 
the first station, unless counteracted ; as may be inferred, by 
a greater action, in a contrary direction, between the masses 
of ore near the opposite stations. 

These are questions of practical importance, and only to be 
solved by more experiments, which may be easily made by 
miners themselves after an hour's instruction in the use of the 
apparatus. Thus a metallic connection having been esta- 
blished between a mass of conducting ore in a vein and the 
galvanometer, by means of a copper plate and wire, the plate 
attached to the second wire may be carried through a level or 
gallery, and pressed for an instant against the locks on each 
side, at intervals of a few yards, the other end of the wire hav- 
ing been first connected with the galvanometer. If, when con- 
tact is made with the rock at any part of the level, the galva- 
nometer should be particularly affected, the experiment should 
be repeated, till the part of the rock is discovered at which 
the maximum effect is produced. A zinc plate may then be 
substituted for the copper plate, or pressed between the latter 
and the rock ; and, if convenient, platina or palladium may also 
be used for making the contact ; and the modifications of the 
currents produced by the different metals should be noted. With 
one of the two last-named metals they are most likely to be 
exhibited as they exist in the vein, unaffected by the appara- 
tus. The same tests may be applied to any water flowing 
into the level, in order to ascertain whether or not it is con- 
nected with ore in the neighbourhood. 
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Observations on the Digestive Organs of the Infusoria. 

By J. Meyen. 

All naturalists are aware that Gleichen, in 1781, tried to 
make certain infusoria eat carmine, and observed next day 
that they had several large red granules in the interior of their 
bodies. He thence concluded that they had swallowed the 
colouring matter. He likewise noticed that these coloured 
granules afterwards made their escape by another opening. 
Gleichen has figured these red granules very accurately ; each 
of them is in the centre of a particular circle, the nature of 
which he does not explain. At a later period M. Ehrenberg 
made the same remark, and he thence concludes that the in- 
fusoria have several stomachs, which in one section are des- 
titute of an intestinal canal, while in others they not only 
possess canals by which they communicate with each other, 
but lateral appendages besides, which terminate in a caecum. 
In consequence of these discoveries, these infusoria were de- 
signated by the name of Polygastric Animals. M. Ehrenberg 
believes that he has proved that their stomachs are filled one 
after another, and he has figured, more or less completely, the 
intestines which form the communication between the different 
stomachs. 

Many observers have already questioned these assertions 
of M. Ehrenberg ;* for my own part I never admitted them, 
because, in the first place, I never could see the intestines 
which form the communication between the stomachs, and 
likewise because I have observed, many years since, that these 
supposed stomaclis were moving in the interior of the body of 
many species with great rapidity, in the same manner as the 
granules which circulate in the joints of the char a, I have 
often seen Vorticelles with nine or ten large globules of indigo 
in the belly, which always moved round a centre, and thus 
shewed, in the most evident manner, that they could not have 
a communicating canal between the stomachs provided with 
an anal orifice and an extremity directed to the mouth. 

* See the Memoir of M. Dujardin on this subject, in the 10th volume of 
the Annalcs des Sciences Naturelles* 
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But, it will be asked, what are these vesicles and balls of 
the same diameter, existing in the bodies of the infusoria, and 
which have been taken for stomachs ? This question I have 
continued to ask myself, till an attentive and long continued * 
investigation has enlightened me as to their origin. 

The true infusoria are vesicular beings, whose interior is 
filled with a mucous substance ; the thickness of the membrane 
forming the vesicle can easily be ascertained in some of these 
animals, and in many species I have noticed in this membrane 
an obvious spiral structure, which establishes a complete ana- 
logy between it and cellular vegetables. In the large infu- 
soria, a cylindrical canal (the oesophagus) obliquely traverses 
the membrane which forms the animal. The lower extremity 
of this canal dilates more or less when the animal has taken 
food, even till it attain the dimensions of the balls, which are 
found in the interior of these same infusoria. The inner sur- 
face of this part of tlie intestinal canal is provided with cilia?, 
which turn round not only the alimentary substances, but also 
foreign bodies, till they have acquired a spherical form. During 
the formation of this ball the stomach (for it is evident that 
we must distinguish this organ by that name) has a free oem- 
munication with the oesophagus, and, by means of the ciliary 
apparatus found at the exterior, new alimentary substances 
are introduced into this canal, and pushed as far as the sto- 
mach ; but I could not satisfy myself whether the oesophagus 
was likewise beset with ciliae in the part which separates the 
stomach from the buccal orifice. When the ball has acquired 
the size of the stomach, it is expelled by its other extremity, 
and pushed into the cavity of the animal. It then forms a 
new ball, if any solid substances exist in the surrounding 
liquid. This second ball is itself pushed into the interior of 
the cavity of the animal, and drives before it the first ball, 
along with the mucosities between the two ; the successive 
formation of similar balls by the matter received into the 
animal, continues in the same manner without interruption. 
It is the simultaneous existence of many of these balls that 
made M. Ehrenberg believe that these animals were polygas- 
tric. If solid substances do not exist in the surrounding liquid, 
then the balls are less solid, and they appear in the forms 
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which they present in the infusoria plunged in colourless li- 
quids. In this case the balls are composed of a small num- 
ber of particles, and principally of a considerable mucous mass 
which unites them. Sometimes two balls of this kind are so 
pressed against each other by the contractions of the animal, 
that they at last unite. 

If we wish to follow the formation of these balls, it is ne- 
cessary to commence these observations at the moment when 
the infusoria are plunged into the coloured liquid. The de- 
glutition of the coloured particles takes place very quickly, 
often in about half a minute, and the coloured balls issue, one 
after another, from the stomach, and are pushed downwards 
along the internal wall of the cavity of the animal. In the 
Paramaecies, Keronies, and Vorticelles, the new bail pushes 
the preceding before it along with the mucosities between 
them, in such a manner that the first rises along the opposite 
wall, returns to the other extremity of the cavity, and is 
pushed downwards on the other side. The balls thus accu- 
mulate in succession, till they are expelled, one after the other 
by the anus. The number of these balls is often so consider- 
able as to fill the whole cavity of the animal, and so close to- 
gether, that they form a large mass, which turns slowly upon 
itself, as among the Vorticelles. 

This rotation is the result of the force with which the newly 
formed ball is pushed from the stomach into the cavity, and 
moves along the under side of the preceding ball. In other 
cases, where there are not yet many balls, we likewise remark 
the circular rotation alluded to, but I cannot in this instance 
say what is the cause of it. 

Thus, in the true infusoria, the substances which they ab- 
sorb are introduced into the abdominal cavity in the form of 
balls, and from these the stomach extracts the nutritive sub- 
stances. The residue remains in these same balls, the mucosi- 
ties interposed are reabsorbed, and even in the interior of the 
stomach the particles of the ball are disintegrated, although 
this happens but seldom. 

What is the nature of those vesicular cavities, of such great 
numbers, and so variable in size, which appear in the interior 
of the infusoria ? They are not stomachs ; they possess no- 
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thing in common with the balls of which we liave spoken, al- 
though the latter may get into them singly ; but this can only 
be considered as accidental. We may trace the formation 
of these cavities, and perceive their sudden and complete dis- 
appearance, with as much ease as the formation of the balls. 
Nay more, it is sometimes possible to see how one of these 
cavities moulds itself over a ball, and speedily afterwards dis- 
appears. The microscope shews that these cavities are not 
lined with a particular membrane, but are mere excavations 
of the pulpy substance. They likewise often appear very near 
the inner surface of the membrane which forms the skin of the 
animal, and some of them increase to such a siae that their 
diameter is equal to the third or the half of that of the entire 
cavity of the infusoria. The slight refraction which the rays 
of light undergo at their circumference, proves that these ca- 
vities are not tilled with air, but by a liquid ; and in the large 
infusoria, it is easy to satisfy ourselves that they do not open 
on the exterior. Similar cavities are formed in the mucus of 
true cellular plants, particularly in certain aquatic Cryptoga- 
mia. 

My botanical labours prevent me from carrying these re- 
searches farther; but enough has been said to induce the 
naturalist to pursue them. They require a great degree of 
perseverance, for it is not easy to establish these facts in all 
infusoria ; but they are of high importance, since the order 
Polygastria has already been admitted into many modern 
treatises on Zoology, 



Besearches on the Structure of the Scales of Fishes. By Dr 
L. Mandl. With an illustrative Plate. Continued from 
page 126 of this volume. 

We have learned from the first chapter, which gives a his- 
torical sketch of the researches which have been made on 
^gumentary appendages, that all authors agree in considering 
se tissues as produced by a secretion, and formed by homo- 
leous layers, similar to those observed in the shells of bi- 



Digitized by Google 



Dr Mandl on the Structure of the Scales of Fishes. 27 

valves. This opinion, first expressed by Leuwenhoek, and 

adopted without modification by all subsequent authors, rejects 
therefore entirely the idea of an internal nutrition, or true 
organisation, which would have exhibited in a scale a tissue 
receiving and conducting nutritive substances, and undergoing 
various degrees of development. 

Now, the result of our researches on the structure of scales 
precisely proves the existence of this organisation, which has 
escaped the observation of the authors alluded to. If we ask 
the cause of this, we will readily find it in the insufficiency of 
the means they employed. No one had made use of a com- 
pound microscope, nor any considerable magnifying power ; 
scales were examined with the aid of a glass, magnifying from 
five to ten times at the most, and the comparative study of 
these appendages of the skin in different families, and in the 
successive degrees of their development, was entirely neglected. 

We may therefore say, without hesitation, that we have 
been the first to employ more effective means of investigation. 
The magnifying power used in studying the internal structure 
was always three hundred times ; and it is on this scale that 
the drawings for the illustrative plate were executed. 

We have by this means proved that the greater part of scales 
are composed of two layers lying one above the other ; the 
lower presenting the structure of fibrous cartilages, the upper 
that of corpuscular cartilages ; the latter, besides, shewing a 
variety of lines, which we shall prove to originate in the fusion 
of the primitive cells. These two layers are traversed by 
longitudinal lines, which belong to both of them. 

We shall treat of each of these particulars by itself, afford- 
ing in the first place an idea more in detail, of a scale as it ap- 
pears under a less magnifying power ; for example, a hundred 
and fifty times. 

Let us take as a specimen a well developed scale ; that of the carp for 
example. (PI. III. Fig. 2). We observe upon it longitudinal lines, tending 
from a common point towards the circumference, the number being not so 
-considerable but that they may easily be counted. The place where these 
lines converge, or at least to which tbey are directed, is of greater or less 
size ; this we call the focus. Between the longitudinal lines, and more or 
less parallel with the margius, a vtry considerable number of lines may be 
observed, which are interrupted by the longitudinal lines, and which either 
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anastomose with each other, or are continued without interruption ; these 
arc the cellular lines, for they have their origin in the cells. Finally, a 
kind of spines exists on a groat number of scales, on one of their edges, 
which we call the teeth of the scales, a denomination founded on the 
development of these bodies. 

Around the longitudinal and transverse lines, principally towards the 
points where the longitudinal lines converge, viz. the focus, we find some 
yellowish corpuscles, more or less elliptical, which we name the corpuscles 
of the scales ; and lastly, upon tearing away or raising the tipper layer 
of the scale, an inferior fibrous layer makes its appearance. 

Each of these formations will be specially treated of; but, in order to 
facilitate description, it will be advisable to divide the scales into several 
parts. Let us suppose lines drawn from the four corners of the scale, as 
we have already seen more or less marked in nature — (pi. III. fig. 2) — 
across the point of convergence of the longitudinal lines ; the scale will 
then be divided into four quarters or fields. We name (and have drawn 
the scales conformably to these denominations) that portion which is im- 
planted in the skin, and directed towards the head, the basal field ; that 
opposite to it, directed towards the tail, and which, from its imbricated 
position, is free, and not covered by the other scales, the terminal field. 
Asa consequence of these denominations, the right field Vies next the dorsal 
region, and the left field towards the ventral region. These two last are 
almost always identical, and we name them the lateral fields. 

The scales of carp, and of some other fishes, distinctly present this di- 
vision into four parts ; and it is easy to recognise the regions indicated in 
every scale. 

Longitudinal Canals. — The longitudinal lines which run from a com- 
mon point, the focus of the scale, towards the periphery, are of great im- 
portance in the anatomy of the tissue we are now examining. Hitherto 
no opinion has been expressed regarding them, because at first they were 
not examined, and subsequently because authors, perceiving in the cellu- 
lar lines the limits of continual increase, hastily passed over in silence an 
appearance which they could not explain, and which likewise threatened 
to be strongly opposed to the views they were advocating. 

If it so be that the scale, as was first stated by Leuwenhoek, and as 
all authors have repeated up to the present time, is composed only of su- 
perimposed layers similar to each other, and whose edges are marked by 
these more or less concentric lines which we call the cellular lines, how 
are we to explain those broad strice which issue from a common centre, 
and which, by interrupting the peripheral lines, often separate the latter 
by wide and vacant spaces ? How comes it to pass that such broad 
bands, amounting to ten, twenty, or even more, exist in a scale, and are 
not marked by the lines which denote the continual growth of it ? 

Authors have thus been in general contented by calling these lines fur- 
rows, diverging in the form of a fan, cVc. By the examination to which 
we have subjected them, we have succeeded not only in determining the 
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different forms of these lines, and the modifications they undergo in the 
series of scales, but have likewise illustrated the functions which they 
probably perform in the organization of the latter. 

These longitudinal lines undergo every degree of formation, from that 
of a perfectly closed canal, to that of a simple furrow. We shall some- 
times see them present the form of a canal pierced on its upper side, per- 
mitting a view of the thickness of the walls so pierced, as well as the bot- 
tom ; sometimes these same lines will appear in the form of canals with 
the whole of the upper wall removed ; sometimes they are merely fur- 
rows, placed in the upper layer of the scale, and having the lower bed of 
this tissue as a base. In certain cases we perceive them traversing the 
osseous scale singly ; at other times they anastomose with each other, 
and scales are to be found on which they form spines. We shall now 
proceed to study these forms in detail. 

If we examine the scales of Acerina vulgaris — (pi. III. fig. 4) — it will be 
seen that the longitudinal lines appear as canals alternately contracted and 
dilated. The contracted parts present nothing but a rounded body ; and 
nothing throws light either on its nature or structure. We should remain 
in uncertainty, if the dilated parts, which are a continuation of the same 
lines, did not assist us in discovering their organization. The dilated 
parts evidently shew that the upper wall is partly removed ; we then see 
not only the bottom of the canal — (fig 4, a,) — which is sometimes granu- 
lar, at other times presenting transverse striro ; but we can generally, 
likewise, distinctly perceive the thickness of the wall indicated. It is 
bordered by a double line (fig. 4, b), one of which belongs to the opening. 
Cases also exist in which the opening is indicated only by a simple edge. 
These different forms may be explained by the different degrees of incli- 
nation in which the upper wall has been removed ; sometimes, in feet, it 
is merely grazed, while at other times it is more or less deeply cut. 

If we now proceed to examine a scale of Mullus barbatus (pi. III. fig. 5), 
we shall still perceive longitudinal lines closed at intervals ; but the up- 
per wall is removed in considerable portions, and the bottom of the canal 
easily seen. These are, therefore, hollow tubes, the upper wall of 
which is wanting throughout the greater part of their course. The 
bottom is placed on the under layer of the scale, and the lateral walls 
are formed by the upper layer. The engraving sufficiently shews, that 
the cellular lines are never continued into the closed canals, neither in 
the latter case, nor in the scale formerly described. 

The scale of Serranus (pi. III. fig. 6), presents in its longitudinal lines 
hollow tubes, of which a part of the upper wall is entirely wanting. We 
perceive from the engraving that the canal is nowhere closed ; but it is 
easy to distinguish the bottom as well as the lateral walls,* which are 
covered with granulations, of which we will afterwards find an explana- 
tion. The longitudinal line, in this instance, still approaches more or 
less to the rounded form of a canal ; it is an intermediate stage between 
a canal and a furrow. 

Lastly, if we examine a scale oiPercarina Demidqffii (pi. III. fig. 7), and 
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this observation may be repeated on a multitude of other scales (fop ex- 
ample, the membranous ones), we will find the canal now transformed in- 
to a true furrow. The upper wall is entirely wanting ; the lower wall, 
or rather the bottom, is formed only by the inferior layer of the scale 
(fig. 7, a), which constitutes the marginal space by its prolongation. 
There are no lateral walls properly so called, they are only formed by the 
interruption of the superior layer. 

In this case, therefore, it is not a hollow tube, as in the preceding ex- 
amples, which traverses the scale, but it is simply the absence of the 
superior layer which constitutes the longitudinal line. By glancing at 
the figures from 4 to 7, we have the different forms under our eye, from 
a simple furrow to a tube almost entirely closed, or pierced only in seve- 
ral places. 

This last example demonstrat s that the canals, or rather the tubes 
by which more or less osseous scales are traversed, are of the same na- 
ture as the longitudinal lines of which we have formerly spoken. 

In fact, if we examine the plates which cover the surface of Syngnathus. 
we shall find them pervaded by tubes entirely closed, in no instance des- 
titute of walls, insulated towards the margin, and anastomosing towards 
the centre of the scale ; or enclosed, towards the bottom, between the 
anastomoses of these tubes, forming numerous insulated compartments. 

This tissue does not present an osseous structure ; but in scales cha- 
racterized by this latter organization, such as that of the Scinoi (pi. III. 
fig. 8), the longitudinal lines form tubes perfectly closed and rounded as 
in the preceding example. The ground exhibits osseous corpuscles with 
small canals attached to them (fig. 8, 6). All osseous scales, plates, &c. 
display nearly the same form, a circumstance which has caused us to limit 
our observations to the scales of the Acanthopterygians and Malacoptery- 
gians, the scales of other fishes, as far as we have had an opportunity of 
observing them, possessing only closed tubes traversing an osseous tissue. 

These tubes sometimes rise above the surface of the scale and form 
true spines, as in Gadus eusinug, skate, &c. They then appear to be com- 
posed of a fibrous tissue, as indicated by the longitudinal lines which 
run from their base towards the summit. 

By casting our eye over these different forms presented to us in the study 
of the scales mentioned, and which might be further increased by many 
examples of intermediate degrees, it seems to us proved that the longitu- 
dinal lines appear under all forms, from that of a simple furrow, to that 
of a closed and hollow tube, which latter is found filled in osseous scales. 
But in the majority of cases, this tube is hollow, and, whether it be closed 
or open, it may always be considered as a canal. Elementary anatomy 
shews us that osseous tissues are at first cartilaginous and traversed by 
vessels, hollow tubes, which, at a later period, become filled up. Thus, 
the tubes even of osseous scales (pi. III. fig. 8), take their place by the 
de of the others, if we examine them during their development, before 
ley have attained the highest stage of their organization. 

The lined in question, then, present us in all their forms, with a series 
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of hollow tubes, which may be truly called canals. These canals tra- 
verse the scale longitudinally ; they tend towards a focus which, as we 
shall afterwards shew, is a centre of nutrition, a place where the tissue is 
found in its development. Such of them as are situate in the basal field, 
are in direct relation with the skin ; they do not exist in the terminal 
and lateral fields but when these are covered by the skin. Would it be 
too rash, then, to infer from these premises, that the canals serve to 
transport the nutritive juices of the skin towards the centre of nutrition 
and development, and that they have an intimate connection with the 
organization of the scale ? At the same time, we wish to advance no- 
thing before having confirmed this opinion, by the study of scales in 
their development ; but to us, there appears, even at this stage of our 
investigation, no doubt that these canals perform the functions of true 
nutritious vessels. 

The longitudinal lines do not always reach the focus, and after leav- 
ing that point, they do not always extend to the periphery. 

CeUular /tne«.— The greatest difficulty we have experienced in study- 
ing the intimate structure of scales, was the explanation of the nume- 
rous lines which run along them in a direction more or less parallel to 
their edges. We cannot, for many reasons, admit of the explanation 
given by authors, who have seen nothing more in them than the edges of 
the secreted layers. 

A single microscopical inspection refutes this opinion. If we examine 
one of the scales, even the most perfectly formed of Corvina nigra, (pi. III. 
fig. 9), for example, we perceive that these lines rise above the surface, 
and that they are placed on a separate base, which is different from the 
under layer of the scale, and the corpuscles. 

These lines are very short, and as it were divided into small pieces, in 
the middle of the scale ; they arc interrupted by the longitudinal vessels. 
We often find, in scales preserved among spirits of wine, large spaces de- 
prived of these stria? ; by rubbing the surface, it is easy to remove any 
quantity. How can we find in all these circumstances, any thing to fa- 
vour the opinion that these lines are the edges of the homogeneous layers 
of the scale ? How can wc fail, on the contrary, to regard them as sub- 
versive of the notion hitherto held by authors ? 

We ought, therefore, at the very outset, to reject these ideas, and 
seek for an explanation in the comparative study of scales. This we 
have found by observing scales which may be said to be membranous, 
and much less advanced in development and complication. By these 
means, we have arrived at the certainty that these lines owe their origin 
to the cells which, in the first instance, are formed in the upper layer of 
the scale, placed on a base ; that, by slow degrees, these cells become 
filled, elongated, and at last represent lines of variable width, which, at 
the most, by an unequal edge, reveal their primitive nature. Wc shall 
now give examples. 

Let us first examine the scales of Ophidium barbatum, which are very 
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nearly of the form represented at fig. 3 of the plate. We perceive longi- 
tudinal canals emanating from the focus, and between these concentric 
series of lines which we shall observe more in detail. This scale, which 
is magnified three hundred times, shews that the concentric lines are com- 
posed of insulated cells, each of which presents the cell properly so call- 
ed, and its base. It is separated from the neighbouring cells by a nar- 
row furrow, so that each cell with its base rests insulated on the base of 
the next cell. Longitudinal canals are likewise observable : sometimes 
the posterior edge of the base is distinct ; each cell presents on one 
side the thickness of its wall indicated by a double line. 

In Gadus eturinus, the cells are still insulated, but the bases are already 
united, and extend in parallel plates to the longitudinal canals ; we per- 
ceive distinctly the two layers of which the scales are composed ; the 
lower one forms the bottom of the canals, the upper one the base of the 
cells. 

The Eel presents one degree of further development ; the cells form 
lines which become more distinct around the focus ; many series only are 
separated by a wide space ; the bases of the insulated cells are all united 
in a uniform layer ; the cells are surrounded by a double line. 

The cells on the surface of the scales of Motella tridrrata (pi. IH.'fig 10), 
are a kind of bubbles disposed in series, and prominent, so that they can 
be made to lie over on either side we may wish. The upper layer is di- 
vided only by the longitudinal canals. 

We have represented (pi. III. fig. 11) a portion of the scale of Mullus 
barbatus f taken from the lobe between two longitudinal canals ; we see 
at the same time, the composite series of the insulated cells, and others, 
which permit the view of the cells which compose them ; these latter be- 
gin to be confounded, only the exterior edges remaining, which at last 
disappear. 

Serranus scriba (pi. III. fig. 12) affords a very remarkable example of 
the origin of these lines by the fusion of the cells. We see very distinctly 
an edge of the base occupied by globular cells, very minute, at first well 
marked, but gradually diminishing, till at last they form only a crenulated . 
line. 

The carp has scarcely any cells in its lines, and the greater part of the 
latter appear in a form which we shall examine afterwards. 

In the series of scales which we have successively noticed, we have 
had examples of cells sometimes elevated on one side only, indicating 
their thickness by a double line ; sometimes elevated throughout their 
whole circumference, and which can be made to fell either on one side 
or another, but always placed on a separate base, which is very distinct 
from the inferior layer of the scale, and which, in common with the cells 
and corpuscles disposed in it, form the superior layer. 

We have likewise followed, in this series of scales, their successive 
fusion, that is to say, their union with each other in order to form the 
lines which we have named cellular lines, and which, without this preli- 
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minary examination, would have been altogether unintelligible. But we 
are now in a condition, on looking at any scale whatever, that of Corvina 
nigra (fig. 9), for example, to understand the organization of these lines; 
we perceive that the lines derive their origin from the cells ; one of 
their edges is still irregularly undulated ; they are prominent, raised 
above the scale, and form the most salient points of it. We perceive be- 
neath the bases of these lines deeper than the rest of the scale, and 
placed lower than the lines. Of this we may easily convince ourselves 
by the microscope, because, in order to get a good view of them, it is 
necessary to change the focus, although sometimes only very little. With 
regard to the corpuscles, we shall speak of them afterwards ; merely re- 
marking, in the mean time, that, in the engraving alluded to, the scale is 
presented in the position where the lines are in the focus, which prevents 
the corpuscles from being distinctly seen. 

If we examine these lines near the terminal field, in scales which arc 
provided with teeth, we perceive them often joined to the neighbouring 
line by a curvature, which gives them the appearance of a line forming 
the continuation of the other which is curved. We shall afterwards 
speak of the form of these lines in the focus. 

We have thus arrived at a result very different from that come to by 
those observers who consider these lines as nothing but the edges of the 
layers of the scale. Such an opinion, which the slightest microscopical 
inspection would oppose, for the reasons we have mentioned,. is entirely 
overthrown by our observations. We should have preferred folio wing 
the different degrees of the development of the scale in the same indivi- 
dual ; the comparative study of them, however, has furnished such satis- 
factory results, that wc may hope it will supply the researches indicated. 

The Corpuscles,, — We know that cartilages are provided with corpuscles 
of different forms, and which are characteristic of that tissue ; a perfectly 
analogous formation is found in scales. These corpuscles are yellowish, 
the colour more or less deep, of an oblong form, more or less elliptical. * 
They are seen very distinctly at fig. 13, pi. III. Near the edge of the scale 
they diminish in size, and at last form only a kind of granulations. The 
same thing is likewise remarked occasionally round the longitudinal canals. 

When examined with a higher magnifying power, their shape can be 
more distinctly observed ; we perceive that their sides are sometimes a 
little dilated, that their rounded ends are at other times united to very 
minute corpuscles, or terminate irregularly. They become very pale, and 
form large plates in the focus. Their ordinary length is about the hun- 
dredth part of a millimeter, but, as already mentioned, their size is very 
variable. These corpuscles appear to be disposed in very regular series, 
which, however, we have not hitherto succeeded in perceiving distinctly ; 
they sometimes lie across each other so as to form a kind of cross. They 
seem to us to perform the same function as the corpuscles of bones and 
cartilages. Acids render them transparent ; and, according to the ac- 
count given of the corpuscles of bones, they should contain salts* If wc 
pi ace the scale, for example, in hydrochloric acid and leave it there fo 
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some time, the corpuscles almost entirely disappear, and salts are depo-. 
site. 

These corpuscles are placed in the tissue near the cellular lines, in the 
buses of the latter, and in a particular tissue lying above the lower bed of 
the scale. This tissue has no particular organization ; it is an amorphous 
tissue, like that in which the corpuscles of bone are deposited. 

This tissue, which contains the corpuscles along with the cellular lines 
and their base, we shall call the upper layer of the scale. The organiza- 
tion which we have explained appears to us to bring it near to corpuscu- 
lar cartilages, which are not ossified. 

The fibrous layer, — If we rub off the upper surface of a scale with a 
knife, in so doing we remove the cellular lines, their bases, and the cor- 
puscles, and we then have a view of the under layer, composed of fibrous 
lamella?, the fibres crossing each other at regular angles, but all following 
the same direction in the same lamella. (PI. III. fig. 14.) 

If we tear the scale instead of scraping it, we then tear the under layer 
along with the rest, and thus divide the lamellae into a great number of 
fibrous bundles, or even single fibres. This organization is altogether si- 
milar to that of fibrous cartilages. 

When tearing a scale in this manner, it sometimes happens that we 
meet with fragments in which the cellular lines with their bases are seen 
to pass beyond the edge, an evident proof of the difference of these sepa- 
rate layers. 

There are many scales in which we can perceive the inferior layer with- 
out the necessity of tearing it ; such are the scales of the Carp. We then 
see at the side of the bases of the cellular lines very closely placed stria?, 
which are just the fibres of the under layer, and which are disposed in 
different directions. 

This layer is thickest at the focus of the scale and thinnest at the edges. 
We shall afterwards see how the formation of the scales causes these dif- 
ferences in thickness. 

It has been already stated, in treating of the longitudinal canals, that the 
latter are sometimes simple furrows formed by the interruption c f the upper 
layer of the scale, and by the pressure alone of the under layer. ■ If we ex- 
amine the edge of scales (pi. III. fig. 4) we see distinctly how it is that the 
bottom of these canals is continuous with a broad space which we call 
the marginal space, and which is formed solely by the under layer of the 
scale. This space appears on the basal margin as well as on the lateral 
ones. If the fibres do not appear at first sight in these marginal spaces, 
they can always be rendered visible by tearing the scale. 

These marginal spaces are represented not only in the scales indicated, 
where their formation by the inferior layer is most evident, but they are 
likewise seen in a great number of other scales. 

The Focus. This is the name which we have applied to the point to- 
wards which all the longitudinal lines are directed, but which is not 
always situate in the centre of the scale. It is occupied by very large ' 
corpuscles, pale and tliin, and by interrupted cellular lines, broken, as it 
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were, into small fragments. Such, at least, is the condition of the focus 
in the greater part of the hard scales of the Acanthopterygians ; in the 
Malacopterygians, on the contrary, and especially in membranous scales, 
it often presents a circumscribed uniform surface, without corpuscles, 
and without interrupted circular lines. In such cases it is most frequently 
surrounded with concentric cellular lines. 

The size of the focus varies ; sometimes it occupies only a very small 
space, at others it is very extensive ; it determines the dimensions of 
the different fields, because the lines of demarcation pass through a 
centre. Its form is sometimes round, and sometimes oblong, elliptical, 
square, &c. 

We term that a granular focus which is occupied by corpuscles, nume- 
rous interrupted cellular lines, and cells more or less distinct, filled and 
varying in shape ; that, on the contrary, we call a smooth focus, which 
has neither interrupted cellular lines, filled cells, nor corpuscles, on its 
surface. 

The greater part of granular foci are situate beyond the centre, so as 
to render the basal field the largest, and the terminal one smallest ; the 
majority of smooth foci, on the contrary, are placed in the centre, or very 
little beyond it ; the fields are, therefore, more equal, and the form of the 
scale is in general oblong, with concentric cellular lines round the focus. 

Teeth of Scales. The asperities found on the terminal edge of scales 
have not, till now, been subjected to a detailed examination. We must 
study these appendages in detail, in order to enable us to understand the 
various changes which they undergo. 

The terminal edge of a scale of Corvina nigra is occupied by bodies 
whose form is represented at fig. 15, which affords a "view of only a part of 
the terminal field. At the first glance we can perceive that their bodies 
are surrounded by an envelope. It was necessary, at the outset, to satisfy 
ourselves whether thi9 envelope, and the body in its interior, were really 
separated from each other. This we ascertained by carefully tearing the 
parts asunder by means of a fine needle. In so doing these bodies them- 
selves are sometimes torn, at other times the envelopes only arc injured 
by being more or less deeply lacerated. We can thus remove almost all 
these bodies, and the membrane in which they are placed remains by 
itself. 

Examined by themselves, we soon perceive in these bodies an organi- 
zation similar to that observed in teeth ; we first see a germ surrounded 
by a sac ; this germ begins gradually to develope itself, acquires roots, 
and we can distinguish different layers in it ; the extremity is unequal, 
truncated, or pointed. We conceive, therefore, that we may with pro- 
priety call these bodies the teeth of scales, even with a reference to the 
mode of their formation. 

These teeth are least developed near the focus, and most highly in the 
first series, that is to say, in the series nearest the terminal edge. We 
have an example in fig. 16 of the two upper teeth in their sacs ; the roots 
are very distinct ; we perceive the thickness of the base of the tooth, and 
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there is no break throughout its whole length. In the two teeth imme- 
diately below these, the development is much less advanced, the ends 
are truncated ; the external layer of the tooth does not entirely envelope 
it, but the roots can be distinctly observed, and we can even notice the 
roots of the different layers. Figure 15 likewise shews the different de- 
grees of development, until we arrive at teeth of the most elementary 
kind, covered with corpuscles, ill defined, rounded, and very little de- 
veloped. 

We shall now describe a few forms in the different families of fishes. 

The Gobimdes have a simple series of truncated teeth ; the truncated 
surface is unequal, and of a deeper colour than the rest of the scale ; the 
roots are sometimes very distinct, as well as the envelopes ; their mem- 
brane is separated from the rest of the scale by a line. 

The Percoides present well pointed teeth in the first series ; the others 
are nearly square, and their sacs are visible at the sides ; their position is 
alternate. 

The Solea nasuta is provided with pointed teeth in all the series. It is 
very difficult to understand their position on these scales, on examining 
them for the first time, because the roots and lower portion of the sac of 
the upper tooth are covered by the end of the tooth and the sac of the 
inferior one. It is necessary to pay great attention in making the first 
observation. 

In Sargus annularis, the teeth of only two or three of the first series 
are very distinct ; the others are rudimentary and inconspicuous. 

In the numerous series of teeth to be found in Mugil cephalus we have 
an opportunity of studying their successive development in detail. In 
the scries next the focus, round sacs exist having a rounded germ in the 
interior ; beyond that the sac is elongated into a point, the base of the 
teeth appears, the roots are developed, the pointed termination begins to 
form, and the entire tooth is at last confounded with the sac. The form 
of these teeth is ovoid, their position alternate. The teeth found nearest 
the focus, or rather what may be called the germs of teeth, are not very 
distinct, for they arc c 'red with corpuscles and broken cellular lines. 

Teeth are found on a portion of the scale which, among many fishes, 
such as Tringla, is easily destroyed, by being steeped in spirits of wine ; 
this part then falls off along with the teeth, and It is always found sepa- 
rated at the place where the line occurs, which divides the teeth from 
the rest of the scale. The same fact is observed among the Gobioides, &c. 

The teeth are always most numerous in the middle of the terminal field, 
and they diminish in proportion as we approach the lateral edges, until 
at last we arrive at an insulated tooth. 

Formation of the Scale, — If we would apply the results obtained by 
studying the intimate structure of scales, to the explanation of the man- 
ner in which they arc formed, we will at once perceive, that it is of im- 
portance to distinguish between the formation of the superior layer and 
that of the inferior. The former composed of cells, and their bases with 
the tissue containing the corpuscles, acquires its development by the 
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augmentations which take place in the periphery, around the cellular 
lines ; by means of such augmentations, they form not only many cellu- 
lar lines, but these longitudinal canals become themselves elongated. I 
is very probable, that the cellular lines are formed not only one after ano- 
ther, but that many lines are produced simultaneously. We find a proof 
of this in the scales which preserve the marginal spaces during their suc- 
cessive augmentations, and whose cellular lines, or the cells, are thus se- 
parated into many groups. Of this the scales of Cobitit JbtsiUs afford an 
example. 

But this increase in the periphery will not explain the great thickness 
of the centre ; we will find the cause of this in the formation of the infe- 
rior layer. We have seen that the latter is composed of numerous la- 
mella? ; at each augmentation new lamella? are always formed. The lon- 
gitudinal canals which traverse the whole scale, convey the juices neces- 
sary to produce a uniform formation of a new lamella throughout the 
whole extent of the scale ; it follows, that the old lamella?, being small- 
est, the thickness must augment in proportion as we approach the focus. 

The development of the teeth is likewise in accordance with this opi- 
nion. We have seen, in fact, that they are less perfect near the focus, 
that is to say, at the place where the longitudinal canals terminate ; and 
that they are more developed the nearer they are to the margin. Deve- 
lopment cannot take place without nutrition. That must, therefore, be 
progressive, from the focus to the margin : that is to say, the less deve- 
loped teeth on the young scale acquire development on advancing to- 
wards the terminal edge. At the same time, new germs are forming be- 
hind them near the focus. It would not be difficult to recognise here a 
connection between this development and the longitudinal canals found 
in the part of the scale which is in relation with the skin. 

The basal field is, in fact, almost entirely surrounded by the skin ; we 
believe that we have even seen, on many occasions, the filaments which 
enter into the longitudinal canals. We see, then, after what has been 
said, what an intimate relation these canals hav to the development, 
and that they perform, so to speak, the function ot roots to the scale. 

Perhaps an observation now to be noticed, may be regarded as still 
further corroborating this opinion. The scales of many species of the genus 
Abrami* have appeared to us to lose their longitudinal canals at an ad- 
vanced age ; for we have seen some of them on other individuals which 
presented no difference but in size. These canals would then become 
filled, and, as it were, obliterated by age, a phenomenon by no means 
singular in anatomy. 

Do these canals, it may be asked, themselves convey the juices, or are 
they only tubes for the lymphatic vessels ? Future researches must de- 
cide this question. For the present, we consider it enough to have de- 
monstrated the relations which subsist between the growth of the scale 
and these canals, and the important part which the latter perform in the 
anatomy and physiology of the scale. 
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After what we have advanced, there is no need of repeat- 
ing how much our opinion is opposed to that of authors, who 
consider the cellular lines to be the edges of the secreted lay- 
ers of the scale. 

Our investigations have, therefore, proved, that scales are 
not to be considered as produced by the secretion of the skin, 
but that an internal nutrition, a true growth, takes place in 
these tegumentary appendages. Of this fact the teeth, found 
in the greater number of scales, furnish the most striking il- 
lustration, by the successive developments which they under- 
go : the canals, in their relation to the skin, tend to support 
this opinion ; the cells (which may be termed granules when, 
they are filled) undergo successive changes, as has been pointed 
out, and consequently prove that they are subject to augmen- 
tation and nutrition, and do not owe their origin to a secretion. 

It is farther proved, that it is necessary to make a distinc- 
tion between the two entirely different layers entering into the 
structure of the scale ; layers different in their organization, 
their mode of growth, and the number of parts composing 
them ; the superior layer, resembling corpuscular cartilages 
in its structure, presenting corpuscles and lines, differs essen- 
tially from the inferior fibrous layer. But here one point yet 
remains for ulterior researches to determine. We have stated 
that the fibrous lamellae of the under layer, formed one after 
the other, gradually advance beyond each other, and that 
on the projecting edge of the most recent lamellae, new cel- 
lular lines are formed, which thus constitute the continuation 
of the superior layer. Are these cellular lines formed alto- 
gether independently of the inferior layer, or are they the 
result of the elevation of the latter, which, however, by such 
an elevation, would undergo a complete transformation ! This 
latter opinion is contradicted by the essentially different struc- 
ture of the two layers ; by the number of the inferior lamel- 
lae being sometimes much more considerable, at other times, 
much smaller than that of the lines ; and by the formation 
of the teeth, which is altogether independent of the infe- 
rior layer. But we might adduce, in support of this opinion, 
the transformation, for example, of cartilages into osseous tis- 
sue, two organizations essentially different ; it may be alleged 
that a lamella produces numerous cellular lines on its surface, 
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or that all the lamellae do not afford instances of this trans- 
formation. But, in either case, we cannot affirm that the 
edge of the inferior lamella constitutes these lines. We have 
in the first instance, seen the difference in the structure of the 
edge of the scale and the lines' : the direction of the latter is 
sometimes entirely opposite to that of the edge ; at other times, 
the lines situated between two canals are interrupted, and cross 
each other ; while the corresponding edge of the scale follows 
a uniform direction, &c. 

With regard to the other opinion, in favour of a formation 
from the upper layer, independently of the under one, we yet 
know too little of the matter to venture on an affirmation to 
that effect. Perhaps the study of the development of scales in 
young individuals, may throw light on a question full of interest 
in regard to the physiology of the tegumentary appendages. 

The silvery matter deposited on the under side of the scale, 
on a particular membrane, consists of crystals, whose form is 
represented at Fig. 16. 

EXPLANATION OF PLATE III. 

Fig. 

1. Scale of the Perch. 

2. ... Carp. 

3. ... Cobitis /ostitis. 

4. Portion of a scale otAcerina vulgaris, shewing the longitudinal canals. 

5. ... Mullus barbatus. 

6. ... Serranus Scriba. 

7. ... Percarina Demidoffii. 

8. ... Seine uft. 

9. ... Corvina nigra. 

10. ... Motella tricirrata. 

11. ... Mullus barbatus. 

12. ... Serranus Scriba. 

13. Portion of a scale of the same, shewing the corpuscles. 

14. Inferior layer of a scale. 

15. Teeth of a scale of Corvina nigra. 

16. Silvery matter. 



Remarks occasioned by Dr MandVs Observations on the Struc- 
ture of the Scales of Fishes. By M. Agassiz.* 

I was informed at the time that M. Mandl had read to the 
Academy, on the 24th June 1839, the results of the observa- 



* In a letter addressed to the Academy of Sciences, Comptes Rendu 
3Fevrier,p. 191. 
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tions made by him on the structure of the scales of fishes, and 
that his conclusions differed from those which I had published 
on the same subject. Not being, however, precisely aware 
of the nature of his objections, I had necessarily to delay mak- 
ing a reply till his memoir was published. Since it appeared 
in the Annates des Sciences Naturelles, in October last,* I have 
carefully revised all the observations I published about ten 
years ago, on the genera and species of fishes brought from 
Brazil by Spix, and which I had described during my resi- 
dence at Munich in 1829. I have also repeated my observa- 
tions on the scales of fishes in general, the results of which I 
had stated in one of the introductory chapters of my Researches 
on Fossil Fishes. By mentioning these facts, I wish to con- 
vince the Academy that it is not by trusting to old recollec- 
tions that I engage to refute the very trivial assertions of M. 
Mandl, but after a fresh examination of the whole question. 
It is of importance to me in other respects that I should in- 
sist on this point, and make the case known as it really stands, 
for M. Mandl so often repeats in his memoir, that the diffe- 
rences between his observations and my own, result from the 
inadequate means of observation at my disposal, that it might 
be supposed he was quite familiar with everything that goes 
on in my study, instead of being, as he is, an entire stranger 
to me. M. Mandl, however, who piques himself on being so 
perfectly at home in every thing relating to microscopical in- 
vestigation, both in France and in other countries, ought to 
be made aware that I possess an excellent microscope by 
Frauenhofer, of a peculiar construction, of which a description 
with plates, was published in 1830 by M. Dollinger, the illustri- 
ous physiologist of Munich, who has thrown so much light, by 
his microscopical researches, on embryology and the circulation 
of the blood in the capillary vessels. The instrument in ques- 
tion was regarded by this individual as the best then known. 

I shall state further, that the observations, the result of 
which I am about to announce, were made on the scales of up- 
wards of 300 species, belonging to all the families of the class 
of fishes, without taking into account the numerous observa- 

* Mandl's observations will be found at pp. U3 to 126, and pp. 274—287. 
of this volume of the Phil. Journal. 
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tions made by me on the structure of the scales of fossil fishes. 
I shall now, however, limit myself to the statement of the 
mere general results of this inquiry, the details of which, ac- 
companied with numerous figures, I propose to give in a me- 
moir soon to be published. 

M. Mandl alleges that I am mistaken in affirming that 
scales are composed of superimposed plates. He assures us, on 
the contrary, that they are formed of cells placed near each 
other. He even attempts to demonstrate this in the scales of 
the roach ; and yet, in this very fish, I have succeeded in se- 
parating the plates of growth from each other, while, in nu- 
merous transverse sections of different scales, I have seen, 
with a magnifying power of 250 times the diameter, the super- 
position of these plates throughout the whole thickness of the 
scales. I have even already published a figure of such a sec- 
tion of the Scale of Salmo Trutta, in my Natural History of 
Fresh-water Fishes. 

M. Mandl afterwards affirms, that the divergent rays on the 
surface of scales which I had described as furrows, are true 
canals. I dare scarcely allow myself to believe, that M. Mandl 
has confounded the median tubes of the scales of the lateral 
line (which sometimes ramify to their posterior extremity) 
with the furrows of their surface ; this would be to impute to 
him too gross an error ; and yet I can perceive no other ex- 
planation of what he states. This much, however, I can po- 
sitively affirm, that the other scales never have canals on their 
surface, but rather furrows interrupted above, and which are 
prolonged from the edge of a superior plate of growth, to the 
edge of the inferior one following, as is evidently shewn by 
every transverse section which can be made on any scale what- 
ever which presents such rays. 

M. Mandl further alleges, that the teeth of the posterior 
edge of pectinated scales are not notches of the edges of their 
lamellce, but true teeth having a root enveloped in a sac. It is 
sufficient to examine the scales of the Scienes, which M. Mandl 
brings forward as an example, withdrawing and approaching 
the scale successively to the focus of the microscope, to be con- 
vinced, that all this pretended dental apparatus is nothing more 
than an optical illusion, resulting from the difference of the 
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thickness in these teeth at their base and apex ; and that, in 
reality, the points which beset the posterior edge of the scales 
of the fishes, which I have named Ctenbides, are simply the 
more or less deeply marked notches of the edge, and not de- 
tached teeth. 

Finally, M. Mandl seems to be completely ignorant, that 
enamelled scales exist, which very sensibly differ in their struc- 
ture from those of ordinary fishes, and which are to be found 
in an order having the greater part of the species extinct, 
which I have named Gar bides. Neither has he paid much 
attention to the examination of the shagreen of the Chon- 
dropterygians, which form my order of Placbides. 

I shall enter into no farther details on the structure of the 
scales of fishes, but merely conclude from my recent observations, 
that the description I formerly gave of them is correct, and that M. 
MandVs mode of regarding them is in every respect erroneous. 

With regard to the application I have made of the study of 
scales to the classification of fishes, M. Mandl rightly blames 
me for one error. When I described the Mullets as Cyclbides, 
I possessed nothing but the scales of a single individual from 
Brazil, very ill-preserved, the small teeth, at their hinder edge, 
being completely removed by friction ; but a new examination 
of many species of this genus has convinced me, that the Mul- 
lets are true Ctenbides, as M. Mandl has pointed out. 

M. Mandl terminates his memoir by affirming, that I have 
united in the same family, fishes possessing scales of very dif- 
ferent structure. To answer this assertion, I shall simply re- 
fer to the example cited by M. Mandl, viz. Cobitis, which I 
place, in common with all modern ichthyologists, in the fami- 
ly of the Cyprini. One may easily be convinced, by compar- 
ing the scales of Cobitis with those of Gobio, Barbus % and even 
with those of the Carps properly so called (provided we ob- 
serve the young scales before their surface has been altered) 
that they present exactly the same structure : that is to say, 
they are formed of plates with simple edges, as among all 
my Cyclbides, and that, consequently, the charge of inaccuracy 
made against me falls to the ground. 

I would have addressed these refutations to the AcadLemy 
earlier, had I not been desirous, before doing so, of completely/ 
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revising my former observations, in order to preclude any far- 
ther dispute on the subject. The figures accompanying my 
memoir, which are all executed by Dr Vogt, who has assisted 
md in this protracted labour, will not, I hope, leave any farther 
room for doubt respecting the true structure of the scales of 
fishes. 



On the best Means of Burning Gas for supplying Heat By 
Sir John Robison, K.H., Sec. R.S.E., M.S.A.* 

" Vix ea nostra toco" 

When carburetted hydrogen gas is employed in producing 
heat, it is seldom required that it should, at the same time, 
give out light ; the combustion may, therefore, be managed in 
any way which may be convenient without seeking to preserve 
the illuminating power. It appears to have occurred about 
the same period to the late Dr Duncan and to myself, that, 
by passing a current of gas, mixed with atmospheric air, 
through a wide vertical tube, having its upper end covered by 
a diaphragm of wire-gauze, and by kindling the mixture as it 
escaped through the interstices of the wire cloth, a convenient 
stove might be formed for culinary purposes. Dr Duncan ap- 
plied some small apparatus on this principle to pharmaceutical 
operations in his class-room, and I had my "kitchen furnished 
with a range of large stoves, which were intended to supersede 
the use of French charcoal-stoves in various culinary processes. 
In both cases the success has been perfect, and the same 
principle has since been adopted with advantage in a variety 
of processes in the useful arts, where this neat and cleanly me- 
thod of applying heat has rendered it a valuable acquisition to 
the work-shop. The form of the apparatus may be varied in 
any way to suit the particular process to which it is to be ap- 
plied ; as all that is essential is, that a current of the mixed gas 
and air shall rise through wire-cloth, and that the proportion 



* Read before the Society of Arti for Scotland, 13th March 1839. The 
special thanks of the Society awarded 18th December 1839. 
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of gas to atmospheric air shall never be so great as to allow of 
the flame becoming yellow, as, with this precaution, the com- 
bustion of the carburetted hydrogen will be complete, and no 
deposit of soot will take place on cold bodies when set over the 
flames ; the proper quantity of gas in the mixture is easily de- 
termined by the stop-cock belonging to each stove. 

For ordinary culinary purposes, the cylinders may be thirty 
inches long, and three to four inches diameter, and the wire- 
cloth for the tops should have about thirty wires to the inch. 
That which is manufactured for safety-lamps answers well for 
this purpose. 

Whenever, from accidental injury or decay, a hole takes 
place in a diaphragm, it is no longer possible to use it ; as, 
when lighted, the flame passes through the fracture, and com- 
municates with the jet at the bottom of the cylinder, which 
then burns like an ordinary gas-light, and, like it, would black- 
en the surface of any cold body presented to it The wire- 
cloths, if not broken through by violence, will last for months 
although in daily use ; and, if covered by a layer of coarse 
sand, or pounded limestone, will continue serviceable for an 
unlimited period. 

When more intense heat is required than is attainable by 
the unaided combustion of the mixed gases, recourse may be 
had to various forms of blow-pipes ; and when a large volume 
of such flame is to be employed, the current of atmospheric 
air may be urged by double bellows. A very efficient appa- 
ratus on this principle is to be seen in the laboratory of Dr D. 
B. Reid. 

It is to be regretted, that such applications of gas are not 
more generally known and introduced into work-shops, as 
there are numerous processes in the arts in which they would 
afford facilities to the workman which he can scarcely com- 
mand by any other means. For example, in the hardening of 
steel-tools, it is well known that a piece of bright steel, when 
heated to redness in a forge or muffle, is subject to oxydation, 
and that a black scale remains after hardening, which it is 
difficult to remove without some injury to the work, as in the 
case of a screw tap ; whereas, if the same piece of steel be 
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heated in a flame of the mixed gases, where there is no free 
oxygen to attack its surface, it may be made and kept red 
hot without any injury to its finest edge ; it will be discolour- 
ed, but without losing much of its polish. The artist has also 
the advantage of a distinct view of the article while it is being 
heated, and the power of withdrawing it from the flame the 
moment it has acquired the proper colour which, in the hard- 
ening of cast^steel cutting tools, is of great importance. 

Many attempts have been made to apply carburetted hydro- 
gen and pure hydrogen gases to the purposes of warming build- 
ings, and various forms of stoves have been proposed, on the 
understanding, it would appear, that, by applying the flame 
of the gas to metallic bodies, an increased degree of heat would 
be communicated by them to the atmosphere around. A little 
consideration will shew, that however the distribution of heat 
may be modified by such contrivances, there can be no in- 
crease of the heating power ; and that when a certain measure 
of gas is fairly burned, the heat evolved into the apartment 
will be the same whether the flame be disposed as a light, or 
made to play against metallic plates or other combinations of 
apparatus. In all cases where the products of the combustion 
are allowed to mix with the atmosphere of the apartment, 
without provision being made for carrying them off by venti- 
lation, the effects of such processes must be more or less dele- 
terious to health, according to the proportion these products 
bear to the mass of air they mix in. On the whole, it may be 
assumed, that this mode of heating apartments is the most ex- 
pensive, the least efficient, and, excepting that by Joyce's char- 
coal stove, the most insalubrious that can be resorted to. 



On the best Method of Burning Gas for the purpose of Illu- 
mination. By Sir John Robison, K. H., Sec. R. S. E., 
M. S. A.* 

The theoretical principles on which carburetted hydrogen 

gas may be used with the best advantage, for the purpose of 

— — ■ 

* Bead before the Society of Arts for Scotland, 27th March 1839. The 
special thanks of the Society awarded, 18th December 1839. 
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domestic illumination, have been so well laid down by the 
late Dr Turner, and by Dr Christison, as well as by other 
chemists, that it would be superfluous to enter at all on this 
part of the subject in a paper, the object of which is to give such 
practical directions for the proper construction and manage- 
ment of gas-fittings, as may lead workmen to give the re- 
quisite forms and proportions to the parts, and may enable 
the consumers to obtain the quantity of light they require, 
from the smallest practicable expenditure of gas, and with 
the least possible inconvenience from the products of its com- 
bustion. 

It is very generally believed, by workmen and others, that 
the more freely the current of air is admitted to an argand 
burner, the better will be the light ; and hence the burners 
and glass chimneys in ordinary use are made in such a way 
as to favour this view. No practice, however, can be more 
incorrect, or can lead to less economical results. An atten- 
tive observation of what takes place will shew, that there is 
only a certain proportion of air required for the favourable com- 
bustion of a definite measure of gas. If more air than this due 
proportion be allowed to pass up the chimney, the size of the 
flame will be reduced, and the quantity of light diminished : 
if, on the other hand, less than the due proportion be admit- 
ted, the surface of the flame will be increased by elongation, 
but it will become obscure, and the quantity of light will de- 
crease, owing to the escape of particles of unconsumed carbon. 
A simple experiment will exemplify this. If the flame of an 
ordinary argand burner be reduced, by partially shutting the 
cock, to about half an inch high, the light will be pale and blue, 
because the supply of air is too great for the small quantity of 
gas which is issuing. If partial obstruction be given to the 
access of air, by applying a handkerchief under the burner 
and chimney, it will be found that the size of the flame and 
the quantity of light emitted will increase until it arrive at a 
maximum, when, by farther obstruction, the admission of air 
will be reduced below the proportion required for the burning 
of the carbon, and the light will diminish. 

It appears, therefore, that the proportionate size and shape 
of the burners, and the diameter and height of the glass chim- 
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neys, are by no means indifferent matters, but that much ad- 
vantage may be gained or lost by giving them such forms and 
proportions as may insure the development of the maximum 
degree of light which the gas is capable of affording. 

As a general rule, it may be considered that in all burners, 
whether well or ill made, the greatest quantity of light, in 
proportion to the gas expended^ will always be obtained when 
the flame has been raised as high as it will go without smok- 
ing. In proof of this, the following experiment may be made. 
In any situation where there are three or four burners of the 
same size, and with similar chimney-glasses, and receiving 
their gas through a meter (by which the expenditure may be 
measured), if one of these burners have its flame elevated as 
high as it can be made to burn without smoking, and if its 
expenditure per hour be accurately noted on the meter ; if 
the other two or three burners be then lighted, and their 
flames be so regulated that their united lighting power shall 
be just equal to the large flame of the first burner, it will then 
be found, on noting the expenditure, that it is much greater 
than in the case of the equal light from the single burner, and 
that the first burner, which gives light equal to two others, 
consumes but two-thirds of the gas which they do, or, if it be 
compared with three others giving together an equal degree 
of light, its consumption will be little more than half of theirs. 
It follows from this, that when a certain degree of light is 
required, such a burner should be employed as is capable of 
giving this light and no more, and that it is bad economy to 
use a more powerful burner with a flame of less than its due 
height This rule holds good with any number of burners, 
and is equally true whether they be well or ill made. 

The same rule will apply to the individual jets of an argand 
burner, as holds in regard to their united effect, and if, in any 
burner, the jets be of unequal heights, in consequence of bad 
drilling of the apertures, or neglect of keeping them free of 
dirt, the consequence will be, that when the flame is raised 
until the jet from the widest hole reaches the most advanta- 
geous height, those from the obstructed holes will be consu- 
ming the gas at a disadvantage, which will be greater or less 
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according to circumstances, but will always be of greater 
amount than is generally supposed. 

The experiments made by Drs Turner and Christison serve 
to shew, that much smaller chimneys than those usually em- 
ployed, are required to burn the gas to the best advantage. 
Unfortunately, however, the dimensions most favourable to 
economy in one respect, are beyond the limits of economy in 
another ; and when the glasses are made small enough in dia- 
meter to obtain the maximum of illuminating effect, they are 
liable to be softened by the heat ; or to be cracked, if not ac- 
curately centered, A compromise between the two evils must 
therefore be made, and if this be judiciously done, a great im- 
provement on the usual routine practice may be effected, a more 
beautiful and steady light be obtained at a lees cost, and our 
domestic comfort be increased, by the diminution of the heat and 
effluvia of the gas. 

For practical purposes, therefore, the following directions 
may be observed. 

Whatever diameter is given to the burner, the glass chim- 
ney should not exceed it by more than half an inch at the 
utmost. If the burner be less than three-fourths of an inch 
in diameter, the chimney-glass should not exceed l£ inch in 
internal diameter. In any case, its height should be no more 
than four inches above the mouth of the burner from which 
the jets spring. 

The smallness of the interval which is in this way allowed 
between the flame and the glass, renders it necessary that the 
workmanship of the supporting gallery be accurate, in order 
that the chimney may be held perpendicular, and truly concen- 
tric with the flame. Gas-fitters rarely give sufficient atten- 
tion to this important point, and a large share of the expense 
from broken glasses is owing to defects in this particular. 

In the ordinary mountings, the gallery is put on the burner, 
which it seldom fits accurately, the glass likewise rarely fits 
tight into the socket of the gallery, and from these two causes, 
it is often so much off the centre, or so far from being upright, 
v <it the flame cannot be raised to a proper height without risk 
reaking it. This risk may be greatly diminished by a 
change in the disposition of the burner and gallery. In- 
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stead of hanging the gallery on the burner, it should be placed 
beneath it, and fixed by screwing down the burner on it. In 
this case, it is necessary to give the gallery an increased dia- 
meter, as the air, both for the inside and the outside of the 
flame, must enter through its ribs. The burners should also 
be made conical instead of cylindrical ; but this is not so im- 
portant as drilling them with numerous holes, — at least double 
the number usually allowed, as the closer they are the better, 
the expenditure being regulated by the stopcock, and not^by 
the number of holes. 

In making the galleries, great attention should be paid to 
having the rim and seat for the glass truly concentric with the 
hole through which the nozzle-screw, on which the burner is 
fixed, passes ; the workmen should have a solid wooden chuck 
of the size of the bells of the chimney-glasses, and should chuck 
the galleries on it, in order to drill the aperture through which 
the nozzle-screw is to pass. The outside and inside faces of 
this hole should at the same time be turned true, as, if this 
be done with the proper care, the glass, the burner, and the 
gallery, will all be true to the same axis, when they are put 
together and screwed up. The hole through the gallery 
should not be tapped, as the burner is sufficient fixture for it 
when screwed down over it. If this part of the work be well 
executed, even an indifferently made burner will perform well, 
and if it be ill done, the best burner will appear defective, 
and be liable to break the glasses. 

The arrangement of burner and gallery here recommended 
is not incompatible with the use of plain cylindric glasses, but 
it will be found better to use what is sometimes called the 
French-shaped chimneys, that is, those which are used with 
the common argand oil-lamps. The wideness of their mouths 
gives them a firm seat in the gallery,- and if the length of the 
bell, or wide portion of the glass, be such that the neck or 
choke shall be on the level of the lip of the burner, and the 
upper part of the glass be four inches to four inches and a 
half long, then a favourable result will be obtained. It is ex- 
pedient to obscure the lower part or bell of the glass, as the 
burner is thereby conoealed, and the flame appears to rise out 
of a thick wax-candle. No moon-shades should ever be used, 



Digitized by 



298 Sir John Robison on the best Method of 

as, besides intercepting a considerable portion of the light, 
they prevent the consumers from observing whether the burn- 
ers and glasses be in good order, and performing properly. 

It is pretty generally imagined that the smoking of ceilings 
is occasioned by impurity in the gas, whereas in this case there 
is no connection between the deposition of soot and the quality 
of the gas. The evil arises either from the flame being raised 
so high that some of its forked points give out smoke, or more 
frequently from a careless mode of lighting. If, when light- 
ing lamps, the stopcock be opened suddenly, and a burst of 
gas be permitted to escape before the match be applied to 
light it, then a strong puff follows the lighting of each burner, 
and a cloud of black smoke rises to the ceiling. This, in 
many houses and shops, is repeated daily, and the inevitable 
consequence is a blackened ceiling. In some well-regulated 
houses, the glasses are taken off and wiped every day, and be- 
fore they are put on again, the match is applied to the Up of 
the burner, and the stopcock cautiously opened, so that no 
more gas escapes than is sufficient to make a ring of blue flame, 
the glasses being then put on quite straight, the stopcocks 
are gently turned, until the flames stand at three inches high. 
When this is done, few chimney-glasses will be broken, and 
the ceilings will not be blackened for years. 

Gas-fitters and lamp-makers generally put the stopcocks in 
situations where it is difficult to get at them, and they make 
their heads, so small that, if they be in the least degree stiff, 
it is not easy to turn them gradually ; hence, when a little 
force is applied, they move by starts, and the flame is some- 
times raised too high, or, instead of being a little lowered, is 
altogether extinguished. The remedy for this inconvenience 
is to make the cocks easily accessible to a person standing on 
the floor, and to make their levers so long that their move- 
ments may be easily graduated. The cocks and levers may 
easily be designed so as to form part of the ornamental work 
of the lamps. 

The argand burner being the most perfect and economical 
which can be used, unless where small portions of light 
are required, it is unnecessary to say any thing of the bat- 
wings and other fancy burners, especially as the only precau- 
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tion to be taken with them, is to take care not to raise them 
so high as to smoke, and never to use two or more low flames, 
when the same degree of light can be got from one flame 
burning at its most effective height. 

A mode of supplying argand burners with a current of heat- 
ed air has been lately proposed in Paris, and much praised in 
London. This is effected by having an outer glass of a dia- 
meter a little larger than the inner one. This outer glass 
reaches farther down than the bottom of the burner, and is 
closed below by a metal plate ; the air for the supply of the 
flame is made to pass down between the outer and inner 
glasses, where it gets heated ; it then enters the inner glass and 
the centre aperture of the burner, and passing upwards, sup- 
ports the combustion of the gas in the usual way. There is no 
doubt that, by this arrangement, a considerable improvement 
may be made in cases where ill made burners, with wide and tall 
chimney-glasses are employed; but if the experiment be tried 
withjburners and glasses proportioned in the way recommended 
above, it will be found that no advantage is gained, and that 
the maximum effect has been attained by a simpler apparatus. 

Before quitting the subject of burners, it may be right to 
advert to a frequent cause of disappointment in their perform- 
ance. The perfection of an argand burner is, that the flame 
arising from it should appear in a continuous cylindric sheet, 
with a smooth upper edge, and without forking points. This is 
sometimes very difficult of attainment, however carefully the 
jet-holes may be gauged by the pricker. There are two causes 
for this irregularity ; one is, that, if the drill which is used be 
blunt, a little blaze is pushed aside by it when it is forced 
through the plate in which the jet-holes are pierced ; this 
blaze adheres to the edges of the hole, and interferes with the 
passage of the gas, and. being unequal in its effects, renders the 
flame forked. The other cause is, that the inside of the burner 
is seldom turned true, and that the shoulder in which the 
pierced disk rests, is not of equal width all round, and some- 
times may be so thick in some places, that the drill, when it 
gets through the disk, strikes against the shoulder ; this like- 
wise interferes with the issue of the gas. To avoid these 
causes of irregularity, the following precautions are essential. 
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When the seat for the disk is turned out, the inside space be- 
tween the inner and outer walls of the burner should be turn- 
ed true for a quarter of an inch inwards, and no more shoul- 
der should be left than just enough to support the disk in its 
place. The disk should then be put into its seat, but not finally 
* fixed. The requisite number of holes should then be drilled 
in it, and slightly counter-sunk to take off the barb. The disk 
should then be reversed (that is to say, the counter-sunk face 
should be put inwards), and finally fixed in its place. The 
blaze which may have been pushed through with the drill will 
now be on the outside, and may be easily removed by the file, 
or by a slight counter-sinking, which is the preferable man- 
ner, as the smooth-edged holes will keep longer clean than 
those with a sharp arras, the application of an old tooth-brush 
being sufficient to keep them in good order. 

The above observations apply chiefly to the illumination of 
the interiors of buildings, and it may be proper to notice the 
circumstances which require to be attended to in lights which, 
being placed externally, are in some degree exposed to the 
weather. The most important of these are the street lamps. 
These may either be arranged at considerable distances, and 
be fitted with powerful burners, or the intervals between them 
may be smaller, and only a single jet be allowed for each. 
Various local considerations must determine this, as well as 
some other points ; but it should be kept in mind, that the 
best small light is either the single jet of three inches and a 
half or four inches high, or the fish-tail jet of three inches 
high, and that for more powerful lights the argand is pre- 
ferable 'to all others. The large bat-wing, so much used in 
large public lamps, is wasteful, smokes the lantern, and does 
not give light in proportion to its expenditure. 

In most towns, framed square lanterns are used for street 
lamps, as it is said that globes are apt to be obscured in cold 
weather by the deposition of the water generated by the com- 
bustion of the gas. It is no doubt true, that if proper precau- 
tions be not taken, this inconvenience would be felt, and the 
water which would trickle from the aperture in the bottom of 
the globe would be liable to freeze in severe weather, and so 
to close up the access for air, that the lamp would smoke or 
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go out. In all other respects, globes have undeniable advan- 
tages over framed lanterns, as they protect the flames better 
in high winds, and they are kept up at much less* expense. 

Some years ago I pointed out to the Commissioners of Po- 
lice of this city, that advantage might be taken of the acknow- 
ledged good properties of the globes for lighting the streets, 
and the alleged defect be obviated by constructing the tin tops 
with chimneys which should reach down to the points of the 
flames, and by their current carry off the water while still in 
a state of vapour, and so prevent it from being condensed on 
the sides of the globes. This plan was immediately tried, 
and having been found successful, was adopted in all the 
lamps erected subsequently. It occasionally happens, that 
from the jet being deranged, the gas is directed past the tin- 
chimney instead of into it, and if the weather be cold, it is 
immediately observed that a deposition of water takes place 
inside the globe, and its sides become dim. The adjustment 
of the burner restores the proper action, and the globe re- 
mains bright. This plan having now stood the test of many, 
years' experience may safely be recommended for adoption 
wherever new street lamps are erected. 



Abridgment of an £ssay on the Construction of Oblique Arches. 
By Edward Sang, M.S. A., Civil Engineer, Edinburgh. 
Communicated by the Society of Useful Arts for Scotland.* 

Scarcely any branch of civil engineering bears so closely 
on the advancement of civilization as the art of road-making. 
The immense sums that are annually expended on them evince 
the importance of our roads. Our object is not merely to find 
a path from one town to another, we must be transported in 
the most expeditious manner possible. Is there a declivity ? 
thousands are spent to remove it : Is a road suspected of 
being a few yards longer than is needed ? a new line is imme- 



* Read before the Society for the Encouragement of the Useful Arts in 
Scotland, on 18th November and 2d December 1835; 27th January 1836, 
and 16th May 1838 u 
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diately chalked out. One might almost imagine that a mono- 
mania had seized us, and that the tulip, the dog, the pigeon, 
and all the other fanciers had deserted their peculiar depart- 
ments to concentrate their energies on this one grand matter 
of roads. The madness is a very reasonable one ; for if there 
. he a hill, multitudes daily climb and descend it ; or if a road 
be circuitous, the quantity of unnecessary travelling might 
soon be sufficient to carry one comfortably round the globe. 

While journeying, we are often annoyed by bridges. Some- 
times, for cheapness, they have been erected far out of the 
line of road, and we enjoy on one side of a river the delightful 
prospect of doubling along the other. At other times, after 
skirting the banks as if on a journey to the source, we are all 
at once wheeled right across the water, and ere we are certain 
that our necks are yet safe, an equally sudden turn restores 
us to our original direction. And occasionally our vexation 
is crowned by an altercation between the drivers as to which 
of two vehicles is bound to back down the steep slope of some 
antiquated erection. That time has now gone bye when a 
bridge of any kind was hailed with satisfaction ; we have 
scarcely such a thing as a ford wherewith to contrast it, and 
having only bridges to compare with bridges, we have become 
somewhat nice in our taste. Many of the old high-backed 
bridges have been replaced by others with level road-ways ; 
these again by bridges with road-ways inclined to suit the 
elevation of the opposite banks, and now another improvement 
is beginning to be called for, that of crossing the river 
obliquely, so as to make the bridge harmonize with the gene - 
ral line. This we may consider as the ne plus ultra in bridge 
building, for then the road-way over the bridge coincides both 
in plan and in section with the rest of the road, and therefore 
conducts us in the easiest manner possible from the one bank 
to the other. The skewed arch is inseparable from the rail- 
way, as by its introduction alone the engineer is able to free 
the line from awkward and injurious turnings. 

Having been consulted concerning the construction of an 
oblique bridge of considerable magnitude, and never having 
met with any regular investigation into the theory of such 
structures, I was induced to undertake the analysis. The 
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• 

results of that analysis I proceed to lay before the Society of 
Arts, in the hope that, though I may be wrong in supposing 
them new, their publication may serve to disseminate correct 
notions on this intricate subject. It is a common idea that the 
oblique is weaker than the right arch, and that the twist of 
the stones causes a great waste of material. The truth is, 
that if both bridges be skilfully constructed, there is no dif- 
ference in point of strength between them, while the twist 
on the arch-stone of the oblique bridge causes a most trifling 
loss of matter, and therefore our road trustees should never 
hesitate to adopt that which agrees best with the rest of the 
line. There is no limit to the obliquity, nor need even the 
several abutments run parallel with each other. 

The general question of the construction of an arch resolves 
itself into two parts ; the first relating to the connection 
which ought to exist between the curvature of the vault and 
the weight piled on each portion of it, is absolutely identical in 
the two cases of right and oblique bridges, and is therefore left 
out in the present inquiry ; the second, however, relating to 
the forms of the arch-stones, bears directly on the oblique 
arch, and will therefore engross almost our whole attention. 
The outline of the bridge and the form of the vault having 
been determined on, the problem becomes this ; To cover the 
surface of the centering with blocks of such sizes and forms as 
may insure the stability of the structure. Now, if it be pre- 
mised that the curved surface of the vault must never be ver- 
tical, the solution of the problem can always be attained. 

It is clear, from the general form of a bridge, that the lines 
of pressure ought to run from one abutment to the other, and 
should be contained in vertical planes parallel to the walls of 
the parapet. Imagine, then, that the vault is intersected by a 
multitude of such planes, the lines of intersection will indicate 
the directions in which the pressures ought to be transmitted 
from block to block. Now the stabilitv of a structure is ob- 
tained by making the surfaces at which the pressures are com-* 
muni cat ed perpendicular to the directions of those pressures, 
and therefore all that is required is to trace on the surface of the 
centering a line which may cross all the lines of pressure at 
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right angles. In the case of the right arch, that line is a 
parallel to the abutment ; but in the oblique arch it becomes 
bent in a peculiar manner. 

At the crown of the cylindrical oblique arch the joint-line 
is perpendicular to the parapet ; of course, it begins to de- 
scend on the surface of the vault, and as it descends it gra- 
dually bends away from that direction to become more and 
more nearly parallel to the abutment. If the crown line be 
regarded as the absciss, and the line of pressure as the corres- 
ponding ordinate of the joint, the differential co-efficient of 
the line of pressure is in all cases proportional to the cosine of 
the inclination which its extremity has to the horizon. . If 
there be, then, two closely contiguous joints, the portions of 
the lines of pressure intercepted between them will be pro- 
portional to the cosines of the obliquities, and hence it follows 
that the breadths (measured on a line of pressure) of the stones 
in a given course diminish in the ratio just mentioned. It is 
a well known principle, that the strain upon any arch stone is 
proportional to the secant of the same obliquity ; and thus, if 
the depths of the stones be augmented to meet this increased 
strain, it would follow that each voussoir in any given course 
ought to exhibit the same extent of section by a plane parallel 
to the parapet. The arch stones, both for convenience of 
workmanship and for appearance, must be uniformly disposed 
from side to side ; and hence throughout the whole structure 
they ought to be of uniform volume, with the exception of the 
half stones left at the end of each alternate course for the pur- 
pose of breaking the joint. The deepening of the arch-stones 
toward the spring of the arch is often, though very improperly, 
omitted ; in such case the above statement does not hold true. 

Even although the arch-stones were all equally broad upon 
the centering, those nearer the abutments would appear nar- 
rower on the Ground Plan, the breadths of their projections 
being proportional to the cosines of their obliquity : Hence 
the ground plan of an oblique arch must present a very rapid 
Siminution of breadths toward the spring of the arch, the 
breadths of the projections being, indeed, proportional to the 
squares of the cosines of the obliquities. 
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The Side Elevation of a vault with uniform voussoirs would 
exhibit narrower intervals toward the crown, the breadths 
being proportional to the sines of the obliquities ; hence the 
side elevation of a skewed arch must present narrow intervals 
both at the crown and at the abutment, and wider intervals 
upon the shoulders. The breadths are proportional to the 
products of the sines by the cosines of the obliquities ; that is, 
to the sines of twice the obliquities ; and thus the side eleva- 
tions of those arch-stones which are inclined at 45° will be the 
broadest. 

The End Elevation, or the projection of a joint upon the 
plane of the parapet, possesses the very singular property of 
being entirely independent of the angle of the skew, and of 
depending alone on the form of the longitudinal section of the 
vault. This curious fact can very readily be demonstrated. 
The projection of a right angle upon a plane parallel to one 
of its sides is always a right angle, and therefore the projec- 
tion of the joint upon the plane of the parapet must cross the 
projection of every line of pressure upon the same plane per- 
pendicularly. But the projections of all the lines of pressure 
are equal to, and placed side by side with, each other, and are 
so whatever may be the angle of the skew, so that the delinea- 
tion of the end elevation of a joint, which requires only the 
tracing of a line that may cross all these at right angles, will 
be performed exactly in the same manner whether the bridge 
be more or less oblique. When the angle of obliquity dimi- 
nishes to zero, that is, when the bridge becomes right, the end 
projections of the joints contract into mere points, which points 
are the commencements, so to speak, of the permanent curves 
above mentioned. 

The end elevations of the beds of the voussoirs, or rather of 
the lines formed by the intersection of these beds with the 
planes containing the lines of pressure, are also normals to the 
lines of pressure, and must therefore be tangents to the end 
projections of the joints. From this it follows, that a short 
portion of a course, or a single arch-stone, is very nearly con- 
tained between two planes slightly inclined to each other; 
and that, therefore, the loss of material arising from the twist 
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of the stone must always be insignificant. Those engineers 
who have experienced a loss on this account, have done so 
because their bridges were not properly designed. If the 
stones be obtained in squared blocks from the quarry, there 
will be a loss on the ends of the stones ; but this, as every 
builder knows, can be avoided by proper management in the 
quarry. And thus, on the whole, the loss of material for the 
skewed bridge need not exceed to any extent worth naming 
that for the right one. 

The above statements are true of cylindroid oblique arches 
whatever may be the forms of their principal sections ; they are 
at variance with the statements and so-called experience of 
engineers of established reputation : complete demonstrations 
of them are given in the appendix. They are equivalent to 
differential equations, and require to be integrated in order to 
give practical results ; these results vary according to the par- 
ticular form assumed for the longitudinal section of the vault, 
i proceed to give a few of these results, commencing, on ac- 
count of its more frequent occurrence, with the circular arch. 

On investigating the form of the projection of a joint of a 
circular oblique arch upon a horizontal plane, I arrived at a 
new curve, to which the name Double Logarithmic has been 
given. 

Having projected -the entire scmicylinder, of which only a 
portion can be used with propriety, let AB, CD, be the sides 
of the projection, and EF, parallel to the parapet, the plan of 
one of the lines of pressure. Bisect EF at right angles by 
GHI, and form Fi K i. 

two logarithmic V Lr r* 

curves of which \k ,-—~~~~^«P^^T / 

AB, CD, may he / 
the asymptotes, / X\ / 

EG the common / 

subtangent, their / ~" \ 

ordinates being "c f 1 r 5 

parallel to EF. Then draw lines KL parallel to AB. 
and intercepted between the logarithmics, the middles M of 
these lines trace out the horizontal projection of one of 
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the joints. The lines AB, CD, are thus asymptotes to 
the horizontal projection, and this geometrical property il- 
lustrates the mechanical impossibility of constructing a se- 
micylindric arch, without trusting to the cohesion of the mor- 
tar. The introduction of the logarithmic curve into investi- 
gations concerning bridges, has been of great utility, and the 
analogy between this curve and the common catenary is strik- 
ing. The catenary is also formed by bisecting the inter- 
val between two logarithmics : but these have a common 
asymptote with rectangular co-ordinates, while the bisected 
line is parallel to the ordinate. The computations needed for 
the delineation of such projections, are by no means tedious : 
they may be performed rapidly by help of Napierian loga- 
rithms ; but a better method, capable of giving all the projec- 
tions, will be explained shortly. 

It may be expected, from what has been said of such ele- 
vations in general, that the end elevation of a circular oblique 
arch shall present some interesting peculiarity. The end 
elevation of a joint ought, in fact, to cross at right angles 
the circumferences of circles described with equal radius 
from points lying in a straight line ; now, this is the distin- 
guishing characteristic of the tractory, and that curve must 
therefore be exhibited on the end projections of all circular 
oblique arches. 

On examining the projection of one of the joints upon a 
vertical plane perpendicular to the parapets, I obtained the 
genesis of a peculiar curve still logarithmic in its nature, and 
somewhat resembling in its form the superior branch of the 
conchoid. If we conceive the side elevation of the semicylin- 
der to be traversed by horizontal lines, the distances inter- 
cepted on these lines bear to the corresponding distances in- 
tercepted by a certain normal curve, the ratio of cotangent 
of obliquity to radius. This normal curve, which belongs to 
an arcb with its obliquity 45°, I have named the Companion 
to the Tractory ; it admits of a very neat mechanical de- 
lineation. 

Let a rod AB, equal in length to the radius of the arch, be 
made to rest upon a smooth board only at the point A, while 
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the extremity B is guided along the line BD ; A will, as is well 
known, describe 

the equitangen- Flg * *" 

tial curve or 
tractory. Sup- 
pose that the 
guide to which 
the point B (or 
in an oblique 
position D), is 
attached, car- 
ries a vertical 
rule DFE, and 
that, on that 
rule, there slides 
a right angle 
DFC, one side 
of which is con- 
strained to pass through C :* then will the point F trace 
the Companion to the Tractory. A very simple addition will 
convert this instrument into that described by Leslie in his 
Geometry of Curve Lines, for forming the catenary. A 
grooved rule has only to be attached, making the right angle 
DCE, while the groove DF is continued to meet it : E then 
traces out the catenary. Since, from the nature of the figure^ 
ED DF = AB 2 , it follows, that the companion to the traetory 
has its ordinates inversely proportional to those of the cate- 
nary, and that, therefore, it might, with propriety, have been 
named the inverted catenary. 

All these projections of the joints, and the forms too of the 
individual arch-stones, can be much more readily obtained 
from the delineation of the surface of the centering. Regard- 
ing the crown line as the absciss, and the actual lines of pres- 
sure as the ordinates (on the curve surface), half the ordinate 
plus 45°, has its logarithmic tangent proportional to the absciss. 



* In practice, it would be more convenient to lay a jointed rod equal to half 
B from the middle of AB to the rule DFE as indicated by the dotted 
nee. 
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Having once obtained the log-tangent corresponding to a 
given distance along the crown line, a simple proportion will 
give that corresponding to any other absciss ; the log-tangent 
corresponding to half the length of an arch-stone having been 
found, the repeated addition of that quantity to itself will lead 
to a knowledge of the position of the corner of each stone in 
the whole structure ; the simplest operations of trigonometry 
only being needed. Indeed, the labour of the whole calcula- 
tion is but a minute fraction of that expended in the drawing 
of the plans. By these means, the accompanying model of 
the surface of the centering, its development, and various or- 
thographic projections, were completed.* The simple inspec- 
tion of these, and their comparison with most of the skewed 
bridges already constructed, will shew in what respects this 
branch of architecture has hitherto been defective. 

■ 

I cannot leave the subject of the circular arch without in- 
dicating the extensive and indispensable use of logarithms in 
the calculations. Napier, when he founded first the rudiments 
of the fluxional calculus* and thence the logarithmic method, 
sanguine though he may have been as to the immense value of 
his discoveries, could never have imagined the prodigious im- 
pulse which they have since given to every branch of exact 
science. Each new mathematical research piles another stone 
on the monument of Napier. 

Neither can I avoid remarking, that the ingenious specula- 
tions of the earlier geometers concerning the various mecha- 
nical curves, speculations which have been by many regarded 
as fanciful and useless, are one by one turning to account in 
the progress of modern philosophy. 

The elliptic arch, being much recommended by the grace- 
fulness of its form, is frequently used. If we view the circu- 
lar oblique arch from a distant point in the continuation of its 
axis, it does indeed appear elliptical ; but then the ellipse has 
its major axis directed vertically, so that a circular skew ed 
bridge can hardly have a fine appearance unless the segment 
be extremely flat. Let us then inquire into the phases of an 
elliptic skew. 

* These are deposited in the Museum of the Society of Arts of Scotland. 
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The horizontal plan of the joint is still a double logarithmic 
curve ; and its delineation, including, of course, that for the 
circular arch, is as follows. 

EF being, as before, the plan of one of the lines of pres- 
sure, find HQ a 3. 
third proportional 
to the horizontal 
and the vertical 
semi-axis; through 
Q draw Q'E paral- 
lel to HG. Describe 
then logarithmics 
having E'G for 
their common sub- 
tangent, and having their ordinates parallel to E'H, the bisec- 
tion of the interval between these will give the horizontal pro- 
jection of the joint. Similarly, the side and end projections 
are modifications of those belonging to the circular arch : — 
they are fully investigated in the appendix. 

Having obtained a tolerable approximation to the forms of 
the arch-stones, it is not uncommon for bridge-builders to 
throw the remaining responsibility on the abutments, which, 
besides transmitting the pressure, have to continue its distri- 
bution among the parts of the pier. In truth, the principles 
of equilibrium seem never, even in the case of the right arch, 
to have penetrated beyond the facing stones of the piers ; and 
the eifect of the arrangement in every bridge which I have seen, 
or the drawings for which I have inspected, is to throw the 
whole weight of the arch on the outside stones of the pier 
and on the outer row of piles in the 
foundation. To see this clearly, let us 
draw one of the abutment stones of a 
right bridge. The oblique face AB re- 
ceives the pressure of the lowest vous- 
soir ; and it ought to receive that pres- 
sure perpendicularly. But the stone 
is prevented from yielding by resistances against the sur- 
fjJ from the imtfct : tne pressure of the voussoir is thus decom- 
line «- pressures, one against CD, well known to 
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be the horizontal thrust of the bridge, and the other against 
DE, equal to the weight of all the mason-work between 
the crown of the arch and the vertical line through B. Now, 
since all the stones of the piers are squared, no change (ex- 
cept by improper straining) can take place in the direc- 
tions in which these pressures are propagated. The pres- 
sure against CD is communicated along the abutment course 
to the spring of the next arch, or to the corresponding breadth 
of the final abutment ; while the pressure against CD is trans- 
mitted through the facing stones of the pier to the outer row 
of piles. It will, indeed, be said, that the cohesion of the mor- 
tar, and the alternate jointing of the courses, render the pier 
one mass, and that, therefore, such niceties are not worthy of 
attention. But, indeed! is the final disposal of the entire 
strain of a bridge, such a trifle ? Then let us fit our arch-stones 
by guess, and sweep the span in any fancy. It is at this very 
corner that all the care of the engineer is required ; and I do 
maintain, that the method in common use outrages the doc- 
trines of equilibrium, and renders our arches less secure than 
they ought to be. It is a piece of bad engineering to throw 
the whole weight of a bridge upon one row of its supports, and 
to give the others scarcely any strain ; especially when it is 
considered that that row is most liable to decay. The alter- 
nate jointing of the stones calls into action that species of re- 
sistance which ordinary building-material is least capable of 
exhibiting : one end of a stone is pressed downwards, while 
its other end is engaged between two blocks ; the consequence 
is a tendency to break the stone over, to distend its upper sur- 
face ; and it is notorious that the strength of stones in this way 
is much inferior to their power of resisting a simple crush. 
The alternate jointing and the mortar are useful enough in cor- 
recting the bad effects of unavoidable inaccuracy : there is no 
need for deliberate error to put them to a severer use. 

The best possible arrangement is to give to each square foot 
of the foundation its fair share of the whole burden. In order 
to do this, it becomes necessary to lay a counter arch, of a 
parabolic form (its convexity downwards), upon the pier-head. 
Such an abutment course would carry the horizontal thrust to 
the spring of the next arch, precisely as a flat course would ; 
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but it would distribute a uniform downward pressure on each 
horizontal foot ; and, in this way, the foundation would be pres- 
sed on exactly as if the whole weight of mason-work, from the 
crown of the one arch to the crown of the other, were piled 
upon it in squared courses. 

On investigating the forms of the joint on a parabolic skew, 
I found its plan to be a line of the third order, the double pa- 
rabola ; that its end elevation is a semi-cubic parabola ; and 
that its side elevation is another line of the same order. Stu- 
dents of the higher mathematics will at once recognise the 
equations of these curves as the results of other inquiries. 
For the computations of the parts, on account of the regular 
progression of the different examples, the method explained in 
my treatise On the Solution of Equations of AU Orders, will be 
found to afford peculiar facilities. 



Appendix, 

Id the preceding part of this paper, I have stated the general princi- 
ciples which ought to regulate the construction of oblique arches. In 
this, the second part, I propose to enter more into detail, and to give the 
demonstrations of the theorems above laid down. 

The general investigation into the stability of a vault would necessarily 
be complicated, by the peculiarities of the ultimate abutments, and by 
the assumed directions of the lines of pressure ; for these directions are, 
within certain limits, arbitrary. For the present purpose, it is enough to 
consider the case of a vault resting on parallel abutments, cylindroid, 
and having the lines of pressure contained in vertical planes parallel to 
each other. 

Let AB, CD, represent the two abutments, HN the crown line, EF 
and PN the horizontal projections of two of the lines of pressure. 

Of rectangular co-ordi- 
nates, let the x be in the di- * g 2 

rection HG, the y in PM, \ — 

and the z vertically. \ / JX? 

For convenience, also as- \x X \ 

sume oblique co-ordinates y^Xv^ 
v along HN, u along NM, y / \^^^\ 
and x as before : put also / \. 

GH N the angle of the skew, g 3^- ^ s 

= *. The formulae of con- 
version will be 
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x = v cos *, y = v sin s — u ; v = z\ ^ 
v=xsecs, u = #tan* — y, z — z] ' ' 

If the equation of the generating curve of the vault, of which EF is the 
projection, be taken 

u — $ » = 0 =: B 

the same equation will serve as that of the vault itself ; or in rectangular 
co-ordinates 

x tan s — y — ? z =0 = B, whence 

m --. m — • (s) 

The equation of the plane containing one of the lines of pressure, is 

x — X = 0 = c ; whence 

(H) -«. (;;) «. ($0 - 

so that the equations of the straight line touching B = , 0 c = 0 are 

where X, Y, Z belong to any point in the tangent ; x, y, z to the point of 
contact. 

Again, let u — tv = 0 =E be the equation of the horizontal projec- 
tion of a joint, or in rectangular co-ordinates, 

x tan * — y -rt{x sec s) = 0= E ; then 

(«) 

The equations of the joint are B = 0, c = 0, therefore, those of a line 
tangent to it are 

X— x Y — y _ Z — * 

f' z ~ (tan * — sec t. v) ~ sec*, f v • • 

The stability of the structure demands, that the line whose equations 
are (F) be perpendicular to that whose equations are (D), therefore the 
condition of stability is contained in this equation, 

(f*)>(sins — fv) = t'v 
or <p* z b sJ { -: — v 1 

The last form may also be put thus : 



1 
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0U . d «» 

— sin s 



%T~ d H* + dt* 

in which the characteristic i refers to the joint, d to the line of pressure. 

d m* 

But j-.—^ 3 is the square of the cosine of the inclination of the line of 
pressure to the horison ; whence, if we denote that inclination by i, 

— = sin $. cos i 2 . . . (H) 

$ u 

When, then, as is the case at the crown of the arch, t is zero, — = sin * ; 

a v 

but — = — ~ + 8in s, so that, at the crown, ^- = o, that is, the 

horizontal projection of the joint, is there perpendicular to the parapet, 
as might easily have been anticipated ; but when t increases, its cosine 

decreases, and therefore ^- =. sin sin t 3 (I) must increase : that is, the 

line must bend away, from being perpendicular to the parapet, until, if 
i could reach 90°, it would be parallel to the abutment. 

Since ^- = stc s, the above equation put in rectangular co-ordinates 
becomes, 

^- = tan t. sin i» . . . (K) 

4 H 



If a be taken to represent the arc of which u is the projection, cos t 

dii 
da 



dtl , • TT 1 

= and equation H becomes, 



- = sin $. COS l , . . (L) 

and thus, if we imagine two joints running quite close to each, other, cut- 
ting the crown-line at the minute distance S v, the distance J a, intercepted 
between them on the arc, or the breadth of the course, is proportional to 
cosine i. 

The above equation can also be put under the form 

= tan cos i . . . (M) 

Again, we have -— =cot»; whence equation H becomes, 

0 » 

S z 

tt~ = sin s. sin i. cos i = £ sin s. sin 2 t*. . . (N) 

d V 

— = tan s. sin i. cos i = ^ tan *. sin 2 i. ... (O) 

From which it will be seen, that the general statement made as t» tlie 

side elevation of the joint is true. 
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Lastly, we hnve 

Si/ . 5« *~ /T » X 

•r^- « sin * -r r— = tan I ss -r— ... (1 ) 

whence it is, that the end elevation of the joint crosses that of the line of 
pressure at right angles. 

Before proceeding to apply the above differential equations to particu- 
lar cases, the following recapitulation may be made : 

Equation H gives the Horizontal Projection. 
L ... Developement. 
O ... Side Elevation. 
P ... End Elevation of the Joint. 

And it is to be remarked, that these equations are absolutely general, 
applying to every skewed cylindroid arch. 

Having now completed the general investigation, I proceed to apply 
the principles to specific cases ; in the first case to the circular arch. 
Denoting by r the radius of the circle, we have 

a a a , 

i = -. z — r cos — , u —r sm - : + w* = r 2 : 
r r r 

equations which take the place of (B) in the general analysis. 
For the horizontal projection of a joint we have 



— = sm s 



and thus 

3 r r* 



= CSC *. 



wheuce integrating 

r = r. cse s. nep. log^y/ 

Now v' = r. cse *. nep. log (r -J- «) is the equation of a logarithmic curve 
to oblique co-ordinates having one side of the semicylindcr for its axis, 
and r cse #. for its subtangent : while — v" = r. cse 8. nep. log (r — w) is 
that of a similar curve having the other side of the semi-cylinder for its 
asymptote, and thus the v of the joint which is the arithmetical mean of 
these is obtained by bisecting the interval between the two logarithmics. 

Passing to common logarithms, and putting M for the modulus, 
.43429448, etc. we have 

r. cse s t r + u 

r= .-2M- l0g 



10r««« 1 

11 ~ r 8Mb 



The horizontal projection of the joint of a circular skewed arch is thus 
a new curve to which I have given the name of Double Logarithmic : the 
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analogy between this curve and the common catenary has already been 
pointed out. 

In order to trace the side elevation, we must resume equation (0) 
which, when adapted to the circular arch, is 

■ w 

r.cot* . r+J^ZZJt 
* = — — nep. log- 

= nep log 10. r. cot $ log tan ^45 3 + 

But the equation 

r r + V . 

^ = - nep. log , — v r ' — z* 

is just the equation of the tractory, whence 

„ r . r + VrTI 1? 

is the equation of a curve having its ordinates greater than those of the 
tractory by the quantity Vr» g*» this curve I have named the compa- 
nion to the tractory, or, on account of the connection which is explained 
in the paper, and which at once flows from the above, the inverted cote- 
nary. 

The equation for the end elevation of a joint adapted to the circular 
arch is 

Tz = J(^) whence 

which is the well known equation of the tractory. This is the character- 
istic curve of the circular oblique arch : as all tractories are similar to 
each other, it is easy to make a table of its co-ordinates. 

The preceding equations enable us to obtain any one of the projections 
of the joint, and are essential to a knowledge of the nature of the diffe- 
rent curves. They are, however, inconvenient when we wish to ascer- 
tain the dimensions of the individual arch-stones, and need, for that pur- 
pose, to know the intersection of the joint with any one of the lines of 
pressure. The equation of the development furnishes us with the means 
of obtaining these points, as well as all the projections, by processes re- 
markable for their simplicity. To find this equation I resume (L) which* 
adapted to the circular arch, becomes 
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*t> a , 

r — = cse t. sec — whence 

r 



r = r. cse *. 



a 



nepl °8 lan (? + fr) 
or, observing that -= t, and passing to common logarithmic tables, 

1? = nep. log 10. r cse jr. log tan ^45° + ^ 

whence by inversion 

i I »\ M-sin* 

log tan I 45 4- - I = — - — .r. 

from which the values of % can be very easily found ; especially when 
they correspond to equi-difFercnt values of v. 

The expert computer will now perceive at a glance, that all the ope- 
rations needed to determine the co-ordinates of the various points may 
now be arranged in a simple tabular form so as to require scarcely any 
figuring. 

I now proceed to the Elliptic Oblique Arch. Put r for the horizontal 
and *» for the vertical radius ; the equation of the curve then becomes 

which takes the place of (B). 
This equation may also be put under the form 

u = r sin «, : = { cos *. 
where « is the inclination of the trammel bar that would trace out the el- 
lipse ; from this we find 

^ = | (n — f) cos « + f - sec « J. whence 

cse s ( n ( , « \ 1 

r ~— - •? (r — e a )sin a + {'nep log tan I 45 h —1 V 

Otherwise wc obtain 

3 v - : cse 5 f r 1 

r=cse*|^l*« + JL nep log ^ (^-^ J- 

At first glance it might be thought that this equation gives a new curve ; 
it is, however, still a double logarithmic, having its parts determined in 
the manner already described. 

To find the side elevation we have 

fT =tan ' 4 , , r x , whence 
VOL, XXVIH. NO. LVIi — APRIL 1840. T 
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it is, however, more easily determined thus 

r* + e» tan « 

— = cot « \ 

i x r i tan « 

= cot « J — cot * + — tan « I 
\< i 
But i * = — ^ sin a. * «. whence 

jr = — cot $ | T —~- sin « + ^- nep. 1. tan ^45 + j. 

For the end elevation" we have recourse to equation (P) which gives 
= — § sec * — cos k \ and thus 

>« r \ ; 

y = £ | nep.logtan (45 + \ «) — sin« J. 

which is the equation of the tractory modified hy the existence of the fac- 
tor From this equation the determination of the individual points is 

most easily obtained. 

I now proceed to consider the Parabolic Arch. / being the focal dis- 
tance, the equation of the parabola is 

w* = 4 fx, whence u d u = t/ck z 
whence again the equation 

which belongs to the horizontal projection ; also 

or 



= COU.§V/jj 3 + £ J: 



and also 

2 4 z* 

which are the equations of the three projections. 

I have now run over the equations which serve to determine the dif- 
ferent parts of oblique, circular, elliptic, and parabolic arches, and had 
intended to supply example* of the requisite calculations ; hut after pro- 
ceeding to some length in this, it occurred to me that those who havo 
followed the preceding investigations stand ia no- need of such illastra- 
lions, and that these, therefore, would merely occupy room without being 
productive of any benefit. 

lft* May 1838, 
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Lord Gray' 8 Meteorological Table for 1839. 

Extracted from the Register kept at Kinfauno CastU, North Britain. 
Lat. 56' 23' 30".-Above the level of the sen, 160 feet. 



1889. 


Morning, $ past 0< 


Evening, \ past 8. 


Mean Temperature by 
Six»« Thermometer. 


Depth 
of Rain 

in 
Card. 


No. of days. 


Mean Height of 


Mean Height of 


Rain 

or 
Snow. 


Fair. 


liaioDi. 


Therm. 


<T w 1 
Barom. 


Therm. 


Lowest. 


Highest. 


Mean. 


January, . 
February, 
March, . . 
April, . . . 
May, . . . 
June, . . . 
July, . . . 
August, . . 
September, 
October, . . 
November, 
December, 


29.598 
29.659 
29.679 
29.953 
29.870 
29.737 
29.655 
29.776 
29.346 
29.895 
29.566 
2&52S 


36.677 
36.893 
38.3_>2 
44.200 
50.161 
56.366 
68.258 
57,226 
53.366 
46.710 
42."66 
37.710 


29.640 

29.590 
29.659 
29.943 
29.899 
29.750 
29.634 
29.760 
29.375 
29.919 
29.574 
29.530 


32.710 

£5.643 
35.387 
40.333 
44.774 
52.0(10 
54.677 
52.774 
49 266 
44.258 
41.000 
36.129 

i 43.246 


29.065 
30.679 
31.193 
34.833 
38.226 
46.033 
49.548 
47.807 
44.466 
40.516 
37.500 
34.161 


38.871 

42.107 
43.193 
49.300 
67.064 
63.566 
65.806 
63.419 
59.533 
52.968 
46.566 
41.581 


33968 

36.393 
37.193 
42.066 
47.645 
64.800 
57.677 
55.613 
52.C00 
46.742 
42.033 
37.871 


'.35 
1.56 
2.55 
1.08 
.90 
2.80 
4.27 
1.68 
5.83 
3.10 
3.41 
3.68 


8 
11 
18 
6 
7 
15 
19 
16 
20 
16 
17 
19 


23 
17 
13 
24 
24 
15 
12 
15 
10 
15 
13 
12 


Average of ) 
the year, ( 


29.6S8 


46.429 1 29.689 


38.669 




| 61.997 


46.333 


32.23 


172 


193 



ANNUAL RESULTS. 
MORNING. 



Barometer. 

Obstrrationt. 
Highest, . 10th April, 
Lowest, . 7th January, 

"J 



Highest, 
Lowest, 



10th April, 
1st September, 



Weather. 



Fair, . 
Rain or Snow, 



Wind. 
N. 30.57. 
W. 27.75. 

EVENING. 

NE. 30.62. 
N. 28.56. 

Days, 

, 193 
. 172 

365 



Thermometer. 

Wind. 



19th June, 
21st February, 



20th July, 
29th January, 

Wind. 

N. and NE. 
E. and SE. . 
S. and SW. . 
W. and NW. 



Extreme Cold and Heat Vtf Six*8 

Coldest, . . 21st February, , 
Hottest, . . 3d July, . . « 
Mean Temperature for the year 1839, 



Wind NE. 
Wind SW. 



SW.66** 
NE. 23*. 



S.60 
W,20' 

Time$. 




14*. 
. 74- 
. 45° 



RetulU of two Rain-Qaugtt. 

In 100. 

1. Centre of Kinfauns Garden, about 20 feet above the level of the sea, 32.23 
& Square Tower, JOnftuns Qastle, 180 ftet, 32.tl 
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Mean Results, during each Month for Seven Years, of a He' 
gister of the Th ertnome ter, kept at A [ford, Aberdeenshire ; 
about Lat. 57° 13' N. ; 420 feet above the Sea, and 26 miles 
inland from the Coast at Aberdeen. Also, the Extremes of 
both Heat and Cold in each Month, the Mean of each Year, 
the Mean from April to September both inclusive, and from 
July to September both inclusive, and the quantify of Bain 
that fell in the five last Years, with the Fair and Rainy 
Dags. By the Rev. James Farquharson, LL.D., F.R.S. 

The Thermometer was registered at 9 J a.m. and 8i p.m. 



1833 THERMOMETER. 1834 I 





9} A.M. 


8J P.M. 


Moan. 

* 


High- 


Low- 
est. i 


L»i A.M. 


8J P.M. 


Mean. 


High- 
est. 


Low- 
est. 


January. . 
February. 
March, . . 
April. . . 
May. . . 
June, . . 
July, . . 
August, 
September, 
October, . 
November, 
December, 


28.07 

35.07 

30.79 

4-1.40 

50.50 

54.5s 

58,0 

53.8 

51 .95 

46.6 

38.57 

35.9 


3ii.09 

35.14 

35.33 

41.^5 

53.87 

53.38 

50.6 

52. J 2 

50.80 

4(5.42 

38.35 

30.14 


29.08 

35.10 

36.00 

42.85 

55.16 

53.98 

57.3 

52.90 

51.4 

40.51 

38.46 

30.02 


44. 
40. 
45. 

72.5 

67. 

70. 

64. 

60. 

01. 

58. 

47. 


11. 

21. 

26. 
27.5 
34. 
38. 
39. 
40. ■ 
33. 
28. 
20. 
20. , 
1 


38.3 

38.39 

41.67 

45.86 

55.61 

61.13 

62.45 

.59.9 

54.03 

47.8 

41.76 

42.29 


36.8 

38.78 

39.51 

42.96 

51.74 

56.46 

60.06 

57.67 

51.03 

46.77 

41.63 

40.25 


1 o 

,37.55 
38.58 
40.59 
44.41 
53.67 
58.29 
61.25 
58.78 
52.53 
47.28 
41.69 
41.27 


52 
55 
57 
56 
70 
70 
81 
74 
70 
62 
60 
53 


o 

23 
24 
20 
25 
21 
36 
42 
37 
31 
29 
20 
21 




45.024 


44.128 44.573 




i 


49.01 


46.97 


47.99 






Mean Temp, of 1833. . ' . . 44.573 ! 
April to September inclusive, 52.27 
July, August, September, inclusive, 53.88 


Mean Temp, of 1834, . 
Apr. to Sept., both indue., 
July, Aug., Sept., 


47i>9 

32 



1835 






THERMOMETER 








1836. 














Rain 








V, 

Z, 


*» 

m 


Ralo 




9| A.M. 


8 » P.M. 


Mean. 


"u 


i > 


in 


9\ A.M. 


8} P.M. 


Mean. 




i> 
'* 


in 








X 




Inches. 








X 


►J 


Inches, 


Jan. . 


34.61 


34,55 


34.58 


. i 

52 ■ 7 


0.75 


36.03 


36.2 


36 Ll 15 


o 

46 


22* 


3.3 


Fob. . 


38.57 


JJ8.37 


3hU7 


59 


24 


! 2.95 


3.5.0 


34.3 


34.65 


46 


14 


5.25 


March, 


40.63 


37.<N3 


3S.S45 


55 


•21 


■ 3.5 


38.40 


36.6 


37.5 


52 


13 


3.6 


April, 


45.53 


42.13 


43.83 


59 


27 


2.375 


42.03 


39.4 


41.015 


59 


22 


3,075 


May, . 


49.9 


47.16 


48,53 


01 


26 


2.6 


52.83 


51.16 


51.995 


71 


30 


L3 


June, . 


57.76 


54.90 


56.33 


82 


35 


1.8 


57.03 


55.G 


50.315 


74 


38 


1.65 


July, . 


59.41 


58.48 


58.945 


73 


42 


1.6 


56.12 


55.93 


56.025 


73 


41 


5.6 


Aug. . 


59.93 


5S.58 


59.255 


79 


£ 


2.275 


55.19 


54.54 


54.865 


69 


31 


2.35 


Sept. . 


53.2 


51.23 


52.215 ; 


66 


3u 


5.2 


49.86 


48.73 


49.295 


60 


31 


5.6 


Oct, . 


44.25 : 


43.19 


43.72 ! 


56 


26 


8.35 


45.38 


44.54 


44.96 


62 


25 


4.9 


Nov. . 


41.03 


41.33 


41.18 


52 


21 


4.5 


37.36 


37.28 


37.32 


48 


26 


5.575 


Dec. . 


35.45 


35.13 


35.29 




12 


1.8 


36.12 


36.9 


36.51 


51 


11 


3.35 




46.689 


45.1758 


45.9325 1 


_ 




37.7 


45.1625 


44.265 


44.713 






45.55 


Mean Temperature of 183*5, . 




45.9325 


Mean Temp, of 1836, . 


* 


44.713 


April to September, inclusive. 


■ 


.53.183 


April to Sept. inclusive 


> 


. 51.692 


July, Auguat, September, . . 


> 


66.8 






53 36 



1 

4 
♦ 
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THERMOMETER. 



1837. 



January, 
February 
March, 
April, 
May, 
June, 
July, 
August, 
September, 
October, 
November 
December 



9} A.M. 



8$ P.M. 



Mean. 



35.19 

37.03 

33.9 

39.18 

47.33 

56.5 

58.87 

55.25 

51.56 

48.93 

38.13 

38.9 



34.19 

36.39 

31.96 

37.23 

45.S3 

55.96 

58.41 

55.83 

51.8 

48.38 

37.46 

39.32 



34.69 

36.71 

32.93 

38.205 

46.605 

56.23 

58.64 

55.54 

61.68 

48.655 

37.785 

39.11 



Highest. 



o 

45 
50 
46 
54 
60 
77 
69 
76 
64 
60 
67 
57 



o 

18 
25 
8 
20 



44 
33 
38 
25 
25 
22 



Rain 

in 



2.3 
3.3 
1.25 
1.75 
1.8 
1J9 
7.8 
45 
2.75 
.7 

1.45 
2.15 



45.068 ! 44.396 j 44.73 



32.05 



Temp, of 1837, 44 0 .78 April to S«pt inclusive, 51M5. July, August, Sept. 55°.252. 



1838. 



January, . 

February, 

March, 

April, 

May, 

June, 

July, 

August, . 
September, 
October, . 
November, 
December, 



9$ A.M. 



28.74 

27.785 

37.258 

39.3 

49.61 

55.0 

58.7 

55.645 

51.4 

43.741 

35.9 

38.645 



84; P.M. 



28.48 

27.357 

35.838 

38.33 

46.41 

53.7 

58.61 

54.774 

50.4 

43.967 

36.33 

38.32 



Mean. 



28.61 

27.571 

36.548 

38.815 

48.01 

54.35 

58.655 

55.2095 

50.9 

43.854 

36.115 

38.482 



Highest. 



o 

46 
44 
52 
54 
69 
66 
74 
67 
66 
57 
48 
51 



43.477 I 42.7096 



43.0933 



Lowest. 



9 
-12 
13 
19 
21 
24 
43 
34 
28 
15 
18 
21 



Rain 
in 



3.0 

3.5 

5.4 

3.775 

2.7 

4.2 

1.2 

3.025 

4.6 

2.85 

4.9 

2.1 



41.25 



Mean Temp. of 1888, iVMM, April to Sept. inclus., 50°.9S99. July, Aug., Sept, 54°.9215. 



1839. 



9} A.M. 



8J P.M. 



January, . 

February, 

March, 

April, 

May, 

June, 

July, 

August, . 

September, 

October, . 

November, 

December, 



32.87 

35.1 

35.9 

43.3 

48.16 

55.56 

58.8 

56.32 

52.8 

45.39 

39.86 

36.58 



45.054 



Highest. 



33.16 

OO.OO 

34.45 
40.46 
45.64 
54.16 
56.96 
54.06 
50.96 
46.45 
38.73 
36.48 



43.988 



33.015 

35.73 

34.175 

41.88 

465 

54.86 

57.88 

55.19 

51.88 

4552 

39.295 

36.53 



44.521 



o 

48 
46 
45 
58 
65 
75 
68 
68 
60 
56 
51 
50 



Lowest. 



Rain 
in 
Inches. 



o 

17 
11 
16 
12 
19 
25 
38 
40 
36 
26 
7 
21 



3.15 

1.0 

2.0 

0.65 

3.35 

3.0 

3.6 

1.925 

4.725 

2.6 

4.0 

6.3 



36.3 



Mean Temp, of 1889. 44». 821. April to Sept. inclus., WUS. July, August, Sept, 84*48. 
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RECAPITULATION OF MEANS, AND QUANTITY 

OF RAIN. 


Tmuv. 


Mean T«mp. 
of Years. 


Menu temp, 
of 

Apr. to Sept. 
both inclut. 


Mean Temp, 
of 

July, August, 
September* 


Rain 
in Inches. 


1833 
1834 
1835 
1836 
1837 
1838 
1839 


44.573 

47.99 

4593 

44.713 

44.73 

43.0933 

44.521 


52 3 .27 

54.82 

53.183 

51.592 

51.15 

50.9&99 

50.98 


53.88 

57.5J 

53.8 

53.36 

55.252 

54.9215 

54.98 


37.7 

45.55 

32.05 

41.25 

36.3 


Mean of 1 
7 Years. J 


45.0784 


52.1407 




55.2447 


38.57 
Mean of 2 
5 Yean. J 



FAIR DAYS, AND DAYS OF RAIN OR SNOW, FOR FIVE YEARS. 

Fair Davs. Rain or Snow, more or less 

1835, » . 233 132 

1836, . . 2<U 162 

1837, 239 126 

1838, 21G 149 

1839, . . 195 170 

The highest temperature of the seven years (82°) occurred ou June 9th 1835. 

The lowest of the seven years ( — 12 s ) occurred on the morning of the 15th 
February 1838 ; but such a low temperature is very uncommon. The thermometer 
has gone below zero, Fahr., only three times during the last 24 years. One other 
of the occasions was on the morning of the 3d February 1838, when it fell to 
—2°. 

The crops of 1833, 1836, and 1839, were below the average ; that of 
deficient, and much injured by the autumnal frosts. That of 1834 was 
productive in grain. 



Register of the Weather kept at Canaan Cottage, Edinburgh, 



for 1839.— By Alex. Adie, Esq. F.R.S.E., M.W.S., &c. 





Months. 


Thermometer. 


Barometer. 


Rain. 




Morn. 


Eyen. 


Min. 


Max. 


Morn. 


Even. 


1 


January, . 
February, . 
March, . . 
April, . . . 
May, . . , 
June, . . . 
July, . . . 
August, . . 
September, 
October, . 
November, 
December, 


34.39 
37.64 
38.42 
44.63 
48.61 
56.57 
60.81 
58.64 
54.89 
48.39 
43.50 
33.75 


31.71 
39.43 
35.55 
40.43 
45.03 
50.27 
54.74 
52.39 
49.83 
44.61 
42.77 
38.17 


29.03 
31.15 
3154 
35.10 
38.42 
46.83 
49.52 
44.90 
44.90 
40.71 
35.37 
34.19 


4157 
44.75 
44.55 
61.90 
69.84 
64.47 
67.74 
65.00 
61.59 
64.68 
48.10 
41.97 


29.107 
29.694 
29.519 
29510 
29.438 
29.626 
29.547 
29.735 
29.280 
29.777 
29.404 
29.342 


29.094 
29.663 
29.505 
29.891 
29.798 
29.663 
29.567 
29.692 
29.257 
29.736 
29.421 
29.300 


1.76 
1.45 
1.47 
J33 
.47 
3.91 
3.51 
1.77 
8.09 
2.38 
1.65 
1.08 




Mean cf ) 
Months, i 


46.94 


43.74 


38.59 

L _ 


53.88 


29.532 


29.648 


28.45 


1 




. 46.73 


29.540 


Sum. 
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Results of a Bain-Gauge kept at Carlisle. Communicated by 

Mr Joseph Atkinson. 



Months. 


1835. 


Januarr, . . 


3.1125 


February, . . 


3.9405 


March, . . . 
April, . . . 


2.5875 


0.7375 


May, .... 


2.2350 


June, .... 


1.3200 


July, .... 
August, . . . 


2.97S3 


2.5490 


September, 


5.2125 


October, . . 


4.3550 


November, . . 


3.3197 


December, . . 


1.9718 



34.3293 



1836. 


1837. 


1838. 


1839. 


2.9030 


2.1995 


1.1480 


2.9413 


2.1780 


2.4340 


0.6100 


1.77S0 


4.0400 


1.8720 


2.8758 


3.9950 


1.9765 


0.8005 


1.5176 


0.9400 


0.0400 


1.0860 


2.0820 


0.5450 


3.8430 


2.3S38 


4.5765 


2.5770 


6.9145 


5.1375 


3.1400 


3.6500 


3.8015 


3.9000 


3.3050 


3.6333 


4.7065 


2.0750 


2.1158 


4.3185 


2.1790 


3.7415 


2.9400 


2.7041 


2.7143 


2.9700 


2.8800 


2.6000 


3.1473 


4.0300 


1.0558 


1.7975 


38.4438 


32.6098 1 28.2465 


31.4797 



On the Cultivation of Roses, and the Manufacture of Rose* 
JFater and Attar or Otto, at Ghazeepore.* 

I have now the pleasure of sending you the information you 
require, on the manufacture and trade of rose-water in this 
district. Ghazeepore seems to have heen long famed for its 
attar and rose-water, and having got the name, it has done 
its best to preserve it. The cultivation of the rose-plant is 
sufficient to supply the demand, and as the average remune- 
ration is not more than enough to compensate for the trouble 
of its culture, no competition from the adjoining districts has 
been made. 

Around the station of Ghazeepore there are about 300 bee- 
gahs, or about 150 acres, of ground laid out in small detached 
fields, as rose-gardens, most carefully protected on all sides 



* We are indebted to Dr Jackson, Civil Surgeon at Ghazeepore, for the 
above very interesting note on the celebrated rose trade of that district. The 
information was procured for a work now in progress on " Indian Materia 
Medica meanwhile, we have much pleasure in giving publicity in this 
Journal to the curious facts Dr Jackson has collected. — Ed$. Journal of tiU 
AnoAb Society of Bengal. May 1839. 
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by high mud-walls and prickly pear fences, to keep out the 
cattle. These lands, which belong to Zemindars, are planted 
with rose-trees, and are annually let out at so much per bee- 
gah for the ground, and so much additional for the rose-plants 
— generally five rupees* per beegah, and twenty-five rupees 
for the rose-trees, of which there are 1000 in each begah. 
The additional expense for cultivation would be about 8s. Sd., 
so that for rupees 30s. 8d. you have, for the season, one bee- 
gah of 1000 rose-trees. 

If the season is good, this beegah of 1000 rose-trees should 
yield one lac of roses. Purchases for roses are always made 
at so much per lac. The price, of course, varies according to 
the year, and will average from forty to seventy rupees. Dur- 
ing the past season the latter was the price given for one lac 
of roses, towards the conclusion. 

As soon as the roses come into flower, the Zemindars and 
cultivators of the rose-gardens, as well as intending purchas- 
ers, meet in the city, and, according to the demand and ex- 
pected produce, a nerick is established, and purchasers then 
enter into agreement with the cultivators for so many lacs of 
roses at such a price. This agreement is considered binding, 
and the cultivator is obliged to deliver the quantity at the 
contract rate ; when that is completed, another can be made, 
but this latter is always at a much higher rate. 

The rose-trees come into flower at the beginning of March, 
and continue so through April. In the morning early the 
flowers are plucked by numbers of men, women, and children, 
and are conveyed in large bags to the several contracting 
parties for distillation. The cultivators themselves very rarely 
manufacture. 

The native apparatus for distilling the rose-water is of the 
simplest construction. It consists of a large copper or iron 
boiler, well tinned, capable of holding from eight to twelve 
gallons, (shaped like the earthen hoondahs in which the Gom- 
astahs send in their opium,) having a large body with a rather 
narrow neck, and a mouth about eight inches in diameter ; on 

the top of this is fixed the head of the still, which is nothing 

• - • — i — 

* A rupee is eqxuA to about two shillings. 
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more than an old dekchee, or cooking vessel, with a hole in 
the centre to receive the tube or worm. 

The tube is composed of two pieces of bamboo, fastened at 
an acute angle, and it is covered the whole length with a 
strong binding of corded string, over which is a luting of 
earth, to prevent the vapour from escaping. The small end, 
about two feet long, is fixed into the hole in the centre of the 
head, where it is well luted with flour and water. The lower 
arm or end of the tube is carried down into a long-necked 
vessel or receiver, called a bhubka. This is placed in a handee 
of water, which, as it gets hot, is changed. The head of the 
still is luted on to the body, and the long arm of the tube in 
the bhubka is also well provided with a cushion of cloth, so 
as to keep in all vapour. The boiler is let into an earthen 
furnace, and the whole is ready for operation. 

There is such a variety of rose-water manufactured in the 
bazar, and so much that bears the name, which is nothing 
more than a mixture of sandal oil, that it is impossible to lay 
down the plan which is adopted. The best rose-water, how- 
ever, in the bazar, may be computed as bearing the proportion 
of one thousand roses to a seer of water ; this, perhaps, may 
be considered as the best procurable. From one thousand 
roses, most generally, a seer and a half of rose-water is dis- 
tilled, and perhaps from this even the attar has been removed. 

The boiler of the still will hold from eight to twelve or 
sixteen thousand roses. On eight thousand roses, from ten to 
eleven seers of water will be placed, and eight seers of rose- 
water will be distilled. This, after distillation, is placed in a 
carboy of glass, and is exposed to the sun for several days, to 
become puckah; it is then stopped with cotton, and has a 
covering of moist clay put over it ; this becoming hard, effec- 
tually prevents the scent from escaping. The price of this 
will be from twelve to sixteen rupees. This is the best that 
can be procured. 

To procure the attar, the roses are put into the still, and 
the water passes over gradually, as in the rose-water process. 
After the whole has come over, the rose-water is placed in a 
large metal basin, which is covered with wetted muslin, tied | 
over to prevent insects or dust getting into it. This vessel is I 
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let into the ground about two feet, which has been previously 
wetted with water, and it is allowed to remain quiet during 
the whole night. The attar is always made at the beginning 
of the season, when the nights are cool. In the morning, 
early, the little film of attar, which is formed upon the surface 
of the rose-water during the night, is removed by means of a 
feather, and it is then carefully placed in a small phial ; and 
day after day as the collection is made, it is placed for a short 
period in the sun, and after a sufficient quantity has been pro- 
cured, it is poured off clear, and of the colour of amber, into 
small phials. Pure attar, when it has been removed only three 
or four days, has a pale greenish hue ; by keeping it loses 
this, and in a few weeks' time it becomes of a pale yellow. 
The first few days' distillation does not produce such fine at- 
tar as comes off afterwards, in consequence of the dust or lit- 
tle particles of dirt in the still and the tube being mixed with 
it. This is readily separated from its sinking to the bottom 
of the attar, which melts at a temperature of 84°. From one 
lac of roses, it is generally calculated that 180 grains, or one 
tolah, of attar can be procured ; more than this can be ob- 
tained if the roses are full-sized, and the nights cold to allow 
of the congelation. The attar purchased in the bazar is gene- 
rally adulterated, mixed with sandal oil or sweet oil. Not 
even the richest native will give the price at which the purest 
attar alone can be obtained, and the purest attar that is made 
is sold only to Europeans. During the past year, it has been 
selling >from eighty to ninety rupees the tolah ; the year be- 
fore it might have been purchased for fifty rupees. Native 
stills are let out at so much per day or week, and it frequently 
occurs that the residents prepare some rose-water for their 
own use, as a present to their friends, to secure their being 
provided with that which is the best. The natives never re- 
move the calices of the rose-flowers, but place the whole into 
the still as it comes from the gardens. 

The best plan appears to me to have this removed, as by 
this means the rose-water may be preserved a longer time, 
and is not spoiled by the acid smell occasionally met with in the 
native rose-water. It is usual to calculate a hundred bottles 
to one lac of roses. The rose-water should always be twice dis- 
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tilled. Over ten thousand roses water may be put to allow of 
sixteen or twenty bottles coming out. The following day 
these twenty bottles are placed over eight thousand more 
roses, and about eighteen bottles of rose-water are distilled. 
This may be considered the best to be met with. The attar 
is so much lighter than the rose-water, that, previous to use, 
it is better to expose the rose-water to the sun for a few days, 
to allow of its being well mixed, and rose-water that has been 
kept six months is always better than that which has recently 
been made. 

At the commencement of the rose season, people from all 
parts come to make their purchases, and very large quantities 
are prepared and sold. There are about thirty-six places in 
the city of Ghazeepore where rose-water is distilled. These 
people generally put a large quantity of sandal oil into the 
receiver, the oil is afterwards carefully removed and sold as 
sandal attar, and the water put into carboys, and disposed of 
as rose-water. At the time of the sale, a few drops of sandal 
oil are placed on the neck of the carboy to give it a fresh 
scent, and to many of the natives it appears perfectly imma- 
terial whether the scent arises solely from the sandal oil or 
from the roses. Large quantities of sandal oil are every year 
brought up from the south, and expended in this way. 

The chief use the natives appear to make of the rose-water, 
or the sandal attar as they term it, is at the period of their 
festivals and weddings. It is then distributed largely to the 
guests as they arrive, and sprinkled in profusion in the apart* 
ments. A large quantity of rose-water is sold at Benares, 
and many of the native rajahs send over to Ghazeepore for 
its purchase. Most of the rose-water, as soon as distilled, is 
taken away, and after six months from the termination of the 
manufacture, there are not more than four or five places where 
it is to be met with. 

I should consider that the value of the roses sold for the 
manufacture of rose-water may be estimated at 15,000 rupees 
a-year, and from this to 20,000 ; and from the usual price 
asked for the rose-water and for which it is sold, I should 
consider there is a profit of 40,000 rupees. The natives are 

ry fond of using the rose-water as mediciiw, or as a vehicle 
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for other mixtures, and they consume a good deal of the petals 
for the conserve of roses, or Goolcund, as they call it. There 
are several kinds of essential oils produced from the strong 
scented flowers in this district, which I will procure and send 
down to you. 

Observations on the Temperature of Plants, By M. Van 

Beck.* 

I have repeated the interesting experiments of M. Du- 
trochet, respecting the proper heat of plants, with complete 
success, hy means of M. Gourjon's galvanometer, and the 
physiological needles of MM. Becquerel and Breschet. 

I selected for my experiments two plants in pots, viz. Sem- 
pervivum spatulatum and Sedum cotyledon, sheltered from the 
direct action of the solar rays in an apartment of which the 
ordinary temperature was from 15°.75 to 16°.75 centigrade, 
and not subjected to any great or sudden changes. 

The soldered point of one of the physiological needles, 
covered with several layers of gum-lac, was inserted into a 
young leaf of the plant, while the point of the other needle 
was placed in a similar leaf of the same plant, but dead, its 
vitality having been destroyed by means of water at a high 
temperature. 

The apparatus being thus disposed, and the needles united 
by means of conducting wires to the galvanometer, the variable 
motions of the magnetic needle usually indicating, although in 
a very irregular manner, the lowest temperature on the side 
of the living plant, evidently shewed that the phenomenon of 
the inherent heat was obstructed by the anomalous action of 
external causes. 

The plant was then placed, with a vessel filled with water, 
under a large glass receiver, having its inside moistened. 
From the time that a psychrometer placed under the bell- 
glass, by the side of the plant, indicated that the air was sa- 
turated with humidity, the phenomenon of the proper hea 
manifested itself continually during the whole day. 

* CompCes Rendu, No. I. 6th Janvier, p. 36. 
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By presenting distinct and daily periods, I perceive that 
this heat gradually augments till the afternoon, when it begins 
to diminish, almost entirely disappearing during the night, 
and shewing itself again on the following day. 

The maximum of inherent heat which I observed in this 
manner, on the 29th September, an hour and a quarter after 
noon, in a young leaf of Sedum cotyledon, tested by numerous 
series of comparative trials, did not appear to me much to ex- 
ceed 0°.25 centigrade, while it was usually much less. In 
rainy and dull days, the phenomenon did not display itself so 
evidently as when the weather was calm and clear. 

Up to this point my experiments perfectly agree with those 
of M. Dutrochet; but in one respect a difference appeared 
which it is important to specify. 

M. Dutrochet states himself to have found that, in atmo- 
spheric air not saturated with humidity, the dead leaf was 
always found colder than a similar leaf of a living plant; 
while my experiments, although repeated in many different 
forms, have constantly presented to me the greatest cold in 
the living plant. 

This result did not appear to me singular, for, seeing that 
the cold which manifests itself on the surface of living plants 
is certainly produced by evaporation, and that this evapora- 
tion is at the same time in intimate relation with their vital 
functions,* it was to be presumed that, notwithstanding the 
proper heat, which is always very small, of the living plant, 
the latter would shew itself in a free air, where the evapora- 
tion might still proceed, at all times colder than the dead leaf, 
since in the latter evaporation could not take place but by 
ordinary physical causes, while it is augmented by the vital 
action in the living plant. 

A singular phenomenon, which I have always observed in 
the course of my experiments, is, that in suddenly raising the 



* This relation shewed itself particularly in the experiments which I 
de some time ago, in connection with Professor Bergenia, on a hyacinth 

* flower, with its roots plunged in warm water, a report of which we have 
had the honour to communicate to the Academy. 
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bell-glass which cut off all communication between the air of 
the apartment and that of the plant, the heat of the latter al- 
ways rose suddenly some tenths of a degree. This pheno- 
menon, however, lasted only a few minutes ; the magnetic 
needle soon retrograded, passing zero of the scale, and shew- 
ing by its "opposite and permanent deviation, that the living 
plant had a much lower temperature than the dead leaf, as is 
always the case in the atmosphere. 

Is this phenomenon to be ascribed to the instantaneous ac- 
cess of the free air to the plant, which, by stimulating its vi- 
tal functions, which were depressed by its having been kept 
in a less pure air, augments at the same time its proper heat, 
before the counteracting and frigorific influence of re-established 
evaporation has had time to make itself felt f 

This I cannot venture to decide ; but I hope that other phi- 
losophers and naturalists will engage in these researches, 
-which, if I am not deceived, may yet throw light on many an 
interesting question in vegetable physiology.* 



* Note occasioned by the Observation* of M- Van Beck, on the proper Tempera- 
ture of Plants. By M. Dutrochbt. 

I ought to return my thanks to M. Van Beck, for the eagerness he has 
shewn in repeating my experiments on the internal heat of vegetables. 
His verification of the existence of this heat, and its diurnal period, hence- 
forth places these facts in the number of those definitively established in. 
science, which in general admits only of such as have been seen by more 
than one observer. 

M. Van Beck differs from me in regard to one matter of very little im- 
portance. I have stated that when making a comparative trial in the open 
air of a living vegetable, and another of a similar kind in a dead state, that 
the latter always appeared colder than the former ; M. Van Beck always 
obtained an opposite result. This difference in the result of our observa- 
tions is perhaps owing to a difference in the mode of preparing the experi- 
ment. M. Van Beck, like myself, plunged the part of the vegetable he 
wished to kill into very warm water ; perhaps he then left it to cool in the 
open air, and thus lose by evaporation a part of the water which moistened 
its surface. In my case, in was cooled by immersion in cold water, and in 
this condition, completely saturated, it was subjected to experiment. It 
may readily be conceived, that there must have been more evaporation in it 
than in the less humid living vegetable, and that, consequently, it must 
VOL. XXVtll. NO. LVI. APRIL 1840. Z 
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On the Examination of Mountain* and Plains, with the view of 
discovering previously unknown Repositories of useful Mi- 
nerals. By the late Frederick Mohs, Councillor of Mines 
at Vienna, and Knight of the Royal Saxon Order of Civil 
Merit, &c* 

When we enter a mountainous district or a plain, for the 
purpose of searching for repositories of useful minerals, worthy 
Of engaging the attention of the miner,, it is essential that we 
should hecome acquainted with its precise position and bear- 
ings. With this view, the first thing to be done, is to ascer- 
tain from good maps, the principal direction of the mountains 
and the chief limits of the plains, so that we may in every 
case be able to determine exactly the point where we are, 
that is, that we may be prepared to judge of the position of 
that point in relation to the whole district. It is also very 
advisable, before proceeding to the actual examination, to 
delineate a map on a large scale, inasmuch as the largest to- 
pographical maps are not sufficient to afford the investigator 
all the assistance which may be expected from this source. 
This enlarged map is as it were the magazine in which we 
are to deposit all the observations made during the actual sur- 
vey, in order that, at the termination of the examination, we 
may borrow from it data for the preparation of correct petro- 
graphical or geognostical maps and sections. Most represen- 
tations of this kind are so deficient in exactness as not to be 
available for so important an undertaking as the one we are 
now Considering. 

When in possession of such a map, the next operation is, to 
seek out and ascend the most important and remarkable emi- 

have been colder than the latter ; while an opposite result might be obtain- 
ed when the vegetable, killed by warm water, had exhaled its excess of 
moisture, by remaining for a time in the open air. Perhaps also the parti- 
cular parts of the vegetables used may have had an influence on the dif- 
ferent results in question. — Comptes Rendu*, January 18. 1840. 

* Translated from an interesting little work entitled " AnUitung Zum 
SckUrfen,** published in Vienna in 1838, by order of the Imperial Chamber 
of Mines, &c— Editv 
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nences ; and in doing this the following particulars are to be 
carefully noted: First, the height above the sea, which is to be 
determined barometrically ; and also the height above the foot 
of the mountain, and above those points of the valleys run- 
ning towards the eminences, at which they begin to ascend 
more or less rapidly. The points at which the measurements 
are made, must of course, be accurately entered on the map. 
Secondly, the mountain-rocks must be fully examined, their 
nature must be determined, and well-selected specimens col- 
lected. The direction and dip of the structure-surfaces, or 
in other words what is termed the stratification in slaty moun- 
tain masses, must be determined at as many points as pos- 
sible ; all considerable changes in direction and dip must be 
indicated on the map ; and even the smaller headings must 
not be left unnoticed. Farther, the alternation of the moun- 
tain masses, when such occurs, must be observed, and also 
the appearances these masses present at their junction, in re- 
spect to the changes which the particular rocks themselves, 
or the mountain-masses, undergo under such circumstances ; 
the passages that occur, and the foreign substances which se- 
parate two masses of rock from each other at their junction 
must be minutely examined ; and finally, it is necessary to at- 
tend to the minerals which do not enter into the composition 
of the mountain-rocks themselves, such as garnet, tourmaline, 
&c, but which occur in one or the other of the neighbouring 
masses, either near or at least at no great distance from their 
common junction. All such observations, however unimport- 
ant they seem, may, when combined with others, eventually 
become of moment, and may, at all events, serve or contribute 
to enable us to recognise the mountain-masses that have been 
examined in more remote places, an assistance which is at- 
tended with much advantage in our researches. Thirdly, 
We ought from these high points to endeavour to obtain as 
connected a general view as possible of the surrounding dis- 
tricts, which gradually may produce a representation of the 
whole mountains, that will be at least much more lively, and 
much more calculated to enable us to draw conclusions, than 
any which could be obtained directly from the map. The 
features of the principal chain, and of the lateral chains, the 
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position of the points in these which are most remarkable, 
either from their height, their external form, or constitution : 
and also the situation of the valleys and ravines, together with 
their connection with one another, are important objects of 
attention. Opportunities will not be awanting of perfecting 
the map, either by adding phenomena worthy of observation, 
which the small scale of the original did not allow of being 
represented, or by endeavouring to correct, as far as is per- 
mitted by the circumstances, or is necessary for our object, 
little errors which are almost unavoidable in representations 
of this kind, and which can only be noticed by the geologist. 
It appears advisable to bring into connection what has now 
been pointed out, and completely to finish it before beginning 
the actual search for deposits worthy of being excavated by 
mining operations. In this manner, while, on the one hand, 
we obtain the most accurate and best preparatory introduc- 
tion to this search ; on the other hand, during that search, we 
are not disturbed or distracted by such observations, for ex- 
ample, by barometrical measurements, and are therefore not 
necessitated to carryfragile instruments every where with us, 
which might perhaps prevent us from ascending rocks or fol- 
lowing paths where personal safety would require all our atten- 
tion, and where we might not be able to bestow attention on 
other things besides the hammer. It must here be remarked, 
then, when we find an opportunity of making observations of 
any kind on our road to the above-mentioned high points, in the 
valleys, or on the acclivities of the ridges, we should take ad- 
vantage of them even when we know previously that we are 
again to pass over the same ground ; for in investigations, 
which, when they are successfrd and are not dependent on 
accident, are combined with so many difficulties as the dis- 
covery of repositories of useful minerals that would repay 
the expense of mining operations, we ought to pass over no- 
thing which tends to advance them, and to diminish the ar- 
duous nature of the undertaking ; and this is done by every 
accurate observation. 

After we are in possession of this general view, we are pre- 
pared to sketch out a proper plan for the actual investigation 
in aid of the discovery of repositories of useful minerals. Such 
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an investigation must go into detail ; but, at the same time, 
it must be undertaken in such a manner that a general result 
shall follow : that is, we must not only be careful that nothing 
of any consequence escapes us, but also that every thing shall 
be brought into proper connection. A well imagined plan 
will render very essential aid, at all events in saving time and 
expense ; but this cannot be executed without an accurate and 
special knowledge of the district under observation, and this 
can only be acquired by the mode which I have pointed out. 
In general, it is most advantageous to begin with a longitu- 
dinal valley, and to select the largest and most extensive ; 
one also which cuts through the mountains, and in which the 
transverse valleys terminate that present themselves on the 
declivities of these mountains. But here there are two dif- 
ficulties in the way, which, in many cases, are not without 
importance, and which must be attended to. The bottoms 
of these broad and open valleys are, for the most part, co- 
vered by cultivation, and the river and roads occupy a con- 
siderable portion of their surface. Natural and artificial 
causes have also, frequently, so altered the acclivities of 
these valleys, that they present but little opportunity of 
making observations ; and the only point of view in which 
we can make use of them, under such circumstances, con- 
sists in this, that we collect information regarding disco- 
veries which have been made accidentally during the construc- 
tion of roads, houses, fortifications, or wells, during quarrying 
operations, &c, or in consequence of great natural occurrences. 
Not one of the quarries of the district should remain unex- 
amined ; but the information collected must be used with 
caution, and we must endeavour to convince ourselves of its 
truth or probability, by weighing carefully the circumstances 
and relations which we can ourselves observe. The second 
difficulty is of much greater moment ; the longitudinal valleys, 
in slaty mountains, frequently run in one and the same moun- 
tain mass, and follow its direction without cutting its struc- 
ture at considerable angles; or, what is always more frequent, 
they run along the boundary of two mountain-masses, in such 
a manner that one of the declivities consists of the one moun- 
tain-mass, and the. opposite of the other. It is not without 
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example, although the occurrence is comparatively a rare one, 
that the rocky masses cross over from one side to the other- 
The longitudinal valleys, therefore, present hut little oppor- 
tunity of making observations ; and hence the last-mentioned 
points are in general the most important, at least in slate 
mountains. 

It follows from these considerations that, in the above-men- 
tioned mountain - masses, the longitudinal valleys, as they 
neither cut across the stratification, nor the structure of the 
masses which constitute the district, at considerable angles, 
are not particularly suited to geological investigations ; and 
hence, that the openings of the transverse valleys are the 
places which, in such valleys, are more especially to be inves- 
tigated. In making this remark, however, we must except 
particular basin or trough shaped widenings, which extend 
from the bottoms of such valleys towards their sides, and in 
which we not unfrequently find peculiar formations, such as 
coal tracts, &c. ; these are easily recognised by the rocks of 
which they are composed, and are with facility distinguished 
from the mountain-masses which actually form the sides of 
the valley. 

We must not, however, be understood to mean, that the 
remaining portions of the longitudinal valleys are to be passed 
over unexamined. Nothing should remain unexamined, for 
discoveries are often made where they are not anticipated or 
surmised ; and although we know that there is but little al- 
ternation of rocks, and therefore but little opportunity of dis- 
covering the outcrop of beds, yet we do not know but that veins 
may run through the longitudinal valley, whose outcrop, as 
they for the most part cut the structure of the mountain-masses 
and the direction of the stratification at large angles, is more 
easily discovered there than in the transverse valleys. It is 
self-evident how we are to apply what we have already said, 
and part of what follows, to valleys, the rocks composing which 
possess no slaty structure. 

Notwithstanding this, in the examination of mountains, or 
a mountainous district, with the view of discovering available 
repositories of useful minerals, our attention is more particu- 
larly directed to the transverse valleys, which, at least in longi- 
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tudinal ranges, are parallel or nearly so, and which generally 
terminate in the' longitudinal valleys, or in plains at the foot of 
the mountains, cutting, for the most part, almost at right 
angles the direction of the mountain-ranges, and the stratifi- 
cation and structure of the mountain-masses. Whoever has 
studied attentively the relations of the surface and the rela- 
tions of the stratification of mountains in nature (not according 
to any system merely found in books), knows what modifications 
and deviations are to be expected in respect to the right- 
angled union of the descending lateral chains with the princi- 
pal chain, and in respect to the parallel position of the valleys, 
and hence this requires no further consideration ; but another 
character seems not to be superfluous in this place, which 
is, that we must not from what we have observed on one de- 
clivity, in reference to the relations we have been discussing, 
form our conclusions as to what may be presented by the other, 
without having previously seen and examined it ; because the 
two declivities of a mountain-range are not unfrequentiy much 
more different, in every respect, than certain assumptions, espe- 
cially the precipitation theory, generally represent them to be. 

As to the transverse valleys, although not one of them 
ought to remain uninvestigated, yet a proper selection must be 
made, in order that we may commence with that one which 
promises to afford the most information, and which is there- 
fore likely to assist and facilitate our search to the greatest 
extent. The selection of such a transverse valley can only be 
made by those who, in the manner above described, have ac- 
quired a perfect and personal knowledge of the whole district. 
In general, it may be anticipated that such a valley will be 
found in the centre of the mountains, and will be that one 
which penetrates most deeply into their mass, and which 
reaches farthest into the high mountain-ranges ; which cuts the 
stratification and rocky structure most nearly at right angles, 
and whose declivities present the most numerous and best 
opportunities of making observations by means of the nume- 
rous exposures on their sides, and also by their lateral val- 
leys and ravines. These are all relations which can be easily 
perceived, and which must be well considered before we be- 
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gin the actual search, which often requires a considerable 
time if it is to be decisive. 

When the bottom of such a valley is not obscured by culti- 
vation near its mouth, or generally in its lower portions, and 
when the river allows of its channel being examined, such are 
the most advisable points with which to make a beginning 
in our examination. In particular, the loose masses in the 
streams are, as it were, an index of the composition of the 
valley ; for, not only do we ascertain from them what rocks 
are to be expected, but we have also our attention directed to 
the occurrence of particular repositories, when we find frag- 
ments and blocks which consist entirely or in part of ores, or 
of minerals which accompany them in their beds or veins ; and 
the last are often the most important, inasmuch as they probably 
indicate in what rocks the repositories occur from which the 
ores are derived. We may at present pass over the conclu- 
sions to be drawn from the sharp or blunt angles of the frag- 
ments, and the more or less complete rounding of the masses, 
for every thing upon this topic which is not in itself self evi- 
dent, may be found in all books which treat of this subject ; 
but it must be remarked, that although the fragments and 
masses give no indication of the occurrence of ores and useful 
minerals, we must not, from this cause alone, unconditionally 
assume their absence, or be deterred from prosecuting the 
search before it has actually commenced, for a number of 
causes may prevent the appearance of fragments or boulders 
of such minerals in the beds or on the banks of rivers, although 
repositories of importance and value may probably exist in the 
district 

Sometimes there occur in the valleys and on their declivi- 
ties, also on the ridges of the mountain-ranges, fragments and 
blocks which are not derived from the district, but have been 
transported from remote places. The mode of distinguishing 
these from the others, and the judgment to be formed from 
their presence, may be ascertained from their composition, 
and from a comparison of their nature with that of the mineral 
masses occurring in the district under examination. 

With the consideration of the fragments and the rolled 
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masses, we must also combine the examination of the sand 
which the rivers deposit in different portions of their vicinity 
on sand banks, &c. and we must examine it not merely at its 
surface, but as deep as it extends. The usual and well-known 
methods are to be employed, and although neither gold nor 
any other useful mineral be found, we sometimes obtain valua- 
ble indications for the prosecution of our researches. 

We are now to proceed to the more minute consideration 
of the two sides of the valley. We determine, in the first 
mountain-mass which presents itself to our observation, the 
kind of rock, and its particular variety, and take specimens of 
it, in order to institute a comparison with others. The direc- 
tion and dip are to be ascertained with the greatest possible 
accuracy, and also the extent, when the form and structure 
admit of it. We have to investigate the structure of the 
mountain-masses or that of distinct concretions, and we have 
to consider attentively the surfaces of the distinct concretions 
(zusammensetzungs fldchen), to know if there are not other 
rock-separations distinct from the surfaces of the distinct con- 
cretions, and if these surfaces are separated by any intervening 
substance such as loam, clay, or of any other mineral or mi- 
nerals. If there should be such separating substances, we 
ought to take specimens of as distinct a nature as can be ob- 
tained. We should also not leave unnoticed the minerals 
foreign to the composition or nature of the rock, and which 
occur either disseminated or in any other way distributed, 
and should examine the condition of the rock, as to whether 
it is perfectly fresh, or if it has suffered a more or less 
complete decomposition, either in whole or in part. The 
cause of such decomposition is to be carefully investigated. 
If we find that this change proceeds from a seam of the 
rock, or a fissure, which is not an ordinary surface of a 
distinct concretion, we are to follow this fissure so far as 
is permitted by the exposure of the rock, and to observe 
attentively what is presented by its continuation. This in- 
vestigation is to be extended over the whole mountain-mass, 
so far as it is accessible on the declivity, and an opinion is to 
' be formed regarding the portions which cannot be reached, 
by means of the fragments which have fallen down from them. 
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No exertion is to be spared, and we are to leave no pheno- 
mena, however trifling they may seem, unobserved ; for who- 
ever is acquainted with mountains to any extent, must be 
aware how important for our present object, or even for purely 
geological purposes, an apparently insignificant circumstance 
may become.* 

After all this has been attended to, the superficial relations 
represented on the map, and the other circumstances carefully 
noted down, and after sufficient specimens have been collected, 
we proceed to the next mountain-mass, if there should be 
another present. If there be no other, that is, if the valley 
lies, throughout its whole extent, in one and the same moun- 
tain-mass, it happens not unfrequently that this mass presents 
several varieties of rock, and many differences in its structure 
on the large scale. All such are to be observed, and we pro- 
ceed with them exactly as we have already described. Of 
course there must be lateral valleys or ravines on the two sides 
of the transverse valley with which we are occupied ; and it 
is plain that we must extend our investigations to all their 
separate portions up to the summit itself of the mountain- 
- range, and thus attend to the position of such small notches, 
as it is often less exactly laid down on the map than the posi- 
tion of the larger valleys. It is not superfluous, also, to mark 
in the enlarged copy of the map, the bendings, the enlarge- 
ments, and the contractions of the valley. 

If, in the valley under investigation, there should occur a 
series or alternation of several mountain-masses, the most im- 
portant subjects for examination, after those already men- 
tioned, are the boundaries between each two. These boun- 
daries, or the surfaces of superposition, are generally somewhat 
difficult to discover, for they are seldom exposed, at least for 
any considerable extent. They are generally covered by frag- 
ments, or with earth or vegetation, or the rock is, in their vi- 
cinity, much destroyed and decomposed ; and we are not un- 



* Such investigations teach us more especially that many of the pheno- 
mena which we observe, particularly in structure and superposition, cannot 
be explained by general or partial, or by slow or rapid and sudden eleva- 
tions, or, $n short, by mechanical causes, 
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frequently first rendered aware by this circumstance of the 
change of rock. The fragments of the rocks on the two sides 
of the position indicate where we are likely to discover them. 
They are then to be sought for accordingly in the declivity. 
If we are not so fortunate as to meet with exposed points, we 
still can find out the places where the surface of superposi- 
tion can be uncovered with least difficulty. We are to follow 
this mode of procedure at as many points as may seem neces- 
sary to convince us that we have become sufficiently acquainted 
with them, and ascertained their nature. The circumstances 
and relations to be attended to are chiefly the following: — 
First, The position of the structure of the rock masses on both 
sides, on the great and small scale, relatively to the surface of 
superposition ; if it is parallel to it, or if one or the other in- 
tersects it ; if it is bent ; if it approaches the other, or if it un- 
dergoes any kind of derangement ;* likewise the condition of 
the rocks in the neighbourhood : if they are unaltered, or if 
they are altered, and in what respect ; if they contain mine- 
rals which were not previously found in them, &c.t Secondly, 



* In certain kinds of mountain-masses, a state of disorder is assumed to 
be almost universal, in respect to the structure of the slaty rocks with which 
they come in contact ; although the observations made upon them seldom 
contain any thing of the kind, and indeed only in cases where the phenomena 
can be explained by structure alone. 

t It is customary to attribute the presence of 6uch minerals, for example 
garnet and some others, to the plutonic influence of certain granular moun- 
tain-masses, that are in contact with the slates in which these minerals aro 
found (sometimes, however, also in the granular rocks). It is doubtful, how- 
ever, if such an explanation can be applied to ores, pyrites, glances, and 
blendes, which are enumerated as occurring in such situations, and the ap- 
pearance of these minerals, under such circumstances, may, of itself,contribute 
to diminish the probability which we might otherwise be persuaded to assign 
to this explanation, in so far as regards garnet, analcime, &c. On the other 
hand, the occurrence of these, especially when they are found in both rocks, 
belongs to the proofs of simultaneous formation, of which some have been al- 
ready given in the previous part of this treatise. (Lyell, in his Principles of 
Geology, 3d edition, vol. iv. p. 286, says, " It is also an important circum- 
stance, that, near the point of contact, both the granite and the secondary 
rocks become metalliferous, and Jcon tain nests and 6mall veins of blende, 
galena, iron and copper pyrites.") 
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The surface of superposition itself: if it presents itself as 
a real rock-separation, that is, a true distinct concretion 
surface (zusammensetzungs fldche); or if the rocks of the 
masses on both sides are sharply and strongly united with each 
other ; or if they pass into each other, and in what way they 
do so I Thirdly, If the appearance of another rock is combined 
with these passages \ We know that, on the boundaries of 
two mountain-masses, conglomerates often occur, by means 
of which the passage takes from the one to the other; or, 
that, in place of these, layers of clay, &c. present themselves. 
But we also know that repositories of useful minerals often 
occur between two different rocky masses ; and hence, although 
we may not find such minerals themselves, yet we must take 
care to ascertain if what we actually discover may not be con- 
nected in some way or other with repositories of the descrip- 
tion mentioned. It is plain that, for this purpose, a very exact 
knowledge is requisite of these repositories, especially of their 
barren masses (" ihrer tauben mittel") and otherwise unpro- 
ductive portions which generally remain unnoticed ; and it is 
likewise evident that, when we believe ourselves in some de- 
gree justified in suspecting something, we must endeavour to 
ascertain as much, and to inform ourselves as far as is possible, 
without actually beginning the operations of a search. Here, 
also, we.ought to notice the shoots of one mountain-mass into 
another, and also the frequent alternation of small beds, ere 
the succeeding mass appears in full size. Fourthly, The con- 
dition of freshness or weathering of the rocky masses on one 
or on both sides of the surface of superposition ; and, lastly, 
Fifthly, The position and direction of the surface of super- 
position itself. This surface is rarely an even one, and indeed 
often deviates considerably from it. We must not, therefore, 
at least every where, take for granted the regular bed-like 
form of the mountain-masses, even though we should find 
them in a perfectly conformable position, that is; the struc- 
ture of the rock and the mountain-masses (the last being 
what is termed stratification) parallel to the surface of su- 
perposition, but we must wait for further observations, and 
combine them properly with one another, in order at last to 
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be able to form a sufficiently accurate opinion of their form 
and other relations. 

When the new mountain-mass has been examined in all the 
particulars which have been pointed out, we advance farther, 
and conduct our investigation of the next mountain-mass in 
the same manner. We proceed in this manner until we at- 
tain the high mountain-ridge, regarding whose relations we 
had already made ourselves previously acquainted. The other 
declivity of the valley is then to be investigated, probably from 
above downwards, and we may rest assured, when all this has 
been carefully observed, we have done every thing that could 
be done, so far as we have gone, in a search of this kind. The 
phenomena of stratification with which we have become ac- 
quainted in the first transverse valley, will lead us to decide 
if we should, in the mean while, pass over one or several of 
the neighbouring valleys, and direct our attention to a more 
remote one, which is probably distinguished from the others 
by its position and constitution, or if we should investigate 
them in the order of their sequence. 

If we have found, in the valley that has been investigated, 
that the stratification on the two sides is extremely regular, 
and if we have seen that the structure of the mountain-masses 
on the large and the small scale, is parallel to the surfaces 
of superposition, and that it is as perfect a plane as can be 
expected in such circumstances, we may, with some reason, 
presume, that these relations suffer no essential change in ad- 
joining valleys ; and, as it is of importance to obtain a general 
knowledge of the whole phenomena of the stratification or of 
the constitution of the tract, it will probably be advisable to 
pass over the neighbouring valleys on both sides, in order to 
select valleys at a greater distance, from which we may expect 
to be able to draw new inferences. But these adjoining val- 
leys ought not to be entirely placed aside, and they deserve to 
be examined with as much care as the others, for we never 
can know that they may not lead to discoveries which could 
not have been anticipated from what we had learnt in their 
vicinity. If, in the valley which has been first examined, the 
phenomena of stratification should be less regular, and if the 
individual mountain-masses should appear more in irregular 
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shapes (stockartigen gestalten) than in beds, being sometimes 
of a greater, sometimes of a smaller extent, and should not 
present relations corresponding to a normal stratification, the 
necessity of ascertaining the connection of the masses and the 
actual nature of the arrangement, would cause us to examine 
the adjoining valleys, and not only to do so with the care be- 
stowed on the first valley, but to prosecute our investigations 
respecting the real nature of the phenomena, until no doubt 
should remain on the subject, and until we should be able to 
delineate them without fear of error on our map. 

We thus proceed to investigate by degrees the valleys of the 
one side of a longitudinal valley throughout its whole extent, 
and then direct our attention to those of the opposite side. 
Should there be several longitudinal valleys on the same de- 
clivity of a mountain-range, which cross this declivity either 
in contrary or in more or less parallel directions, we proceed 
with these in the same manner, an<f examine those valleys 
which are transverse at their origin or near it, but which, in 
their progress, become longitudinal ones, and either remain so 
to their termination, or when near it, again become transverse 
ones. After completing fully the investigation of the one de- 
clivity of the mountainous district, we proceed to the other, in 
order to treat it in a similar manner ; and we have thus our 
attention more especially directed to the differences which 
exist on these two declivities, and which, notwithstanding their 
proximity, are often much greater than might have been ex- 
pected previous to the investigation. Rocky masses, which 
on the one side appear in moderate extent, occur on the other 
in much greater development ; those which present themselves 
here over an extensive tract, and in great thickness, are found 
there in smaller quantity, or disappear altogether. Even the 
external form of the two declivities, and the constitution of 
the valleys, is not every where the same ; and hence it follows 
that we cannot, from our knowledge of the one, draw our in- 
ferences respecting the other, and that both must be investi- 
gated with the requisite degree of care. 

When this examination has been finished, the next step in 
importance is to combine the observations on the map, and 
especially those relating to the extent and boundaries of the 
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various rocks, &c. {r&umlichen verhdltnisse). We must care- 
fully avoid going beyond what has been directly observed, 
and must therefore insert nothing which does not result from 
personal observation ; for it is in this way alone that we can 
be made aware of what we have still to learn. When we 
combine remote points of observation by lines, without refer- 
ence to the points lying between, erroneous views may be 
formed, which we ought to be on no occasion more anxious 
to avoid than in an occupation of this kind, where errors are, 
in the very nature of the case, so easily possible, and at the 
same time so productive of eviL 

But when we have, with proper care, delineated on the map 
the observations which have been collected, we can then judge 
of the identity of the mountain-masses in the various valleys 
that have been examined, and of the beds which are distin- 
guished by a different mineral constitution, and we can then 
obtain a complete knowledge of their extent and distribution. 
If » we find that a mountain-mass, or a bed, does not make its 
appearance where, in the regular course, it might be expected, 
we must examine the causes, and we shall find them to con- 
sist in this, that the mountain-mass has become altered in the 
nature of the rock of which it is composed, or that it has 
wedged out. The one phenomenon is as important as the 
other ; for with the alteration of the rock there are often on 
the surface of contact new phenomena, which may be advan- 
tageous or the contrary, but which must be, in either case, as- 
certained ; and at the wedging out, other mountain masses 
come in contact with one another ; and what farther takes 
place must be determined by direct observations, and must 
not be assumed from probabilities or suppositions. If another 
mountain-mass has presented itself, then all kinds of special 
occurrences come into consideration, and must be judged of and 
treated as has been previously described. If a mountain-range 
should possess a very considerable breadth, it is necessary, 
even though none of the circumstances just detailed exist, to 
examine it more closely, if we have not already made ourselves 
sufficiently acquainted with the range by means of the lateral 
valleys and ravines, in order that we may acquire as many 
data as possible for ascertaining perfectly the constitution of 



Digitized by 



348 M. Mohs on the DU -overt/ of Useful Mineral* 

the mountainous tract, and thus be capable of delineating the 
map and sections whose position and direction we can now, 
for the first time, determine, in the most proper and advanta- 
geous manner. For it is such maps alone, and such sections 
alone, which can be of real service, and their superiority con- 
sists in this, that they are founded on no theory, but on direct 
observations and investigations, and that they will always re- 
main available, inasmuch as they will Temain accurate in all 
time to come. 

It will happen rarely that an investigation, conducted in this 
manner, should be completed without an indication being af- 
forded, in one way or the other, of repositories of useful min- 
erals. But should this be the case, it is a result which has its 
use, for it teaches us, not that there are no repositories of this 
kind in the tract, for the search does not expose its interior, 
but that they cannot be found out by such a procedure, which 
is the only judicious method that can be applied, and that 
their actual discovery must be left to the occurrence of acci- 
dental particular events, which experience teaches us has not 
unfrequently led to discoveries of every description. 

As it would be unseasonable and precipitate to follow after 
every trace of a repository of ore, of whatever description it 
might be, at its first discovery, (except where the discovery 
were of such consequence that we might be satisfied at once 
of its value), so is it now time to follow up these traces and 
indications with all zeal and perseverance, as this can now be 
done with the requisite auxiliaries, and, therefore, with the 
hope of a favourable result. I do not mean that a discovery 
of this kind should be entirely overlooked during the prosecu- 
tion of the search in the progress of which it has been made ; 
but only that the course of investigation should not be inter- 
rupted, and that an unnecessary amount of time should not be 
bestowed on it, inasmuch as the most appropriate means of 
making the most advantageous use of it cannot be ascertained 
till a later period. 

If the presence of useful minerals has been indicated by the 
sand of the banks or channels of the rivers, or by the frag- 
ments and boulders on the declivities of the hills, we shall at 
least be able to say where we may, with the probability ofsuc- 
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cess, look for such repositories ; and if the repository has been 
discovered, we shall be able to determine in which direction 
we should direct our observations, in order to investigate its 
continuation and its exact constitution, as the original locality 
may not be adapted for conveying this information. The 
operations with which we are to proceed, in either case, are 
well known ; and the circumstances will, after reflection, guide 
us better than general rules. The subject is treated of in se- 
veral works, and more especially in the excellent Introduc- 
tion to Mining, by Delius.* If the repository which we are 
examining be a bed — that is, if it be conformable to the struc- 
ture of the mountain-masses and of the rock — its continuation 
is easily discovered ; for, if we have carefully noted the nature 
of the rock, and accurately observed the direction of the struc- 
ture, we have obtained a sufficient guide to it. If the covering 
on the surface does not admit of our following up the bed, we 
must uncover it from distance to distance. If in this operation 
we wish to avoid any unnecessary expenditure of money and 
time, we must be perfectly informed of the inclination of the 
repositories, and must combine this with the known relations 
of the surface, in order that we may be able to determine, 
from point to point, the line described by its outcrop. It is 
self evident that this cannot be accomplished with the neces- 
sary certainty without some measuring operations, and with- 
out some . openings requisite for determining the amount of 
the dip ; and, therefore, attention must be paid especially to 
the last, as they must afford data for the first We are now to 
6earch for the repository at one of the points determined by the 
results of the previous investigation, and, when it has been 
found, to continue the labour in the same manner until we meet 
with it in a place to which our aim was particularly directed. 
If we should not have found the repository at the first or any 
other point, as is easily possible, owing to the variableness of 
its direction and dip, which can be known from the direction 
and dip of the neighbouring rock, when there is opportunity of 
observing its position and structure, we must still not give it 
up ; but, if the constitution of the mountain-masses, in respect 

* Section 1st, chapter ii., p. 163. 
VOL. XXVJJI. NO. WI. APRIL 1840. a a 
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to their structure and other relations, gives no indication as 
to where it is to be found, we must seek to discover it by 
openings made down to the solid rock ; the direction of which 
openings ought to be perpendicular to the direction of the 
structure of the mountain-masses or of the rock structure, 
or, where that cannot be recognised, to the known direc- 
tion of the strike of the repository or bed. We take the 
portion thus ascertained as a new starting point, and again 
continue to prosecute'our operations a before. If, notwith- 
standing all the means employed, the repository of useful 
minerals should not be discovered at any such point, and 
indeed no trace of it detected, we must not rest satisfied, 
and far less abandon the whole search ; but we must return 
to the last known point, and from it endeavour to meet with 
it at a shorter distance off, perhaps about half-way between 
the two. Whether we should find it here or not, we shall at 
least be guided as to how we are further to proceed. The 
object of this examination is to ascertain the way and man- 
ner in which the repository loses itself ; that is, if it wedges en- 
tirely out between the roof and floor, or if it, as it were, dis- 
appears in the rock by its component parts entering into the 
mass, being collected in it, and these at last passing into the mere 
rock, or if it is altered from its original position, or entirely 
cut off by displacement. We can from these circumstances, 
in some degree, form an opinion of what is to be expected 
from the continuation of the repository ; and the last case is 
the one which promises least, though likewise there is but 
little to hope when the repository changes its nature, and is, as 
it were, changed into the mountain- mass. Still, we must not 
entirely depend on such being the case, but must anew investi- 
gate the repository where the nature of the surface, and the 
exposure of the rocks, permit ; and, with the assistance of the 
information acquired of the relations of the stratification, and 
the nature of the rock, this has no particular difficulties, so 
soon as we are assured, in a general way, of the existence of 
such a repository, and are acquainted in some degree with the 
circumstances under which it presents itself ; and it is only 
when it is not to be found at any of the points, and when no 
other trace of it can be discovered, that we can assume that it 
has entirely ceased in this direction, and terminate the inves- 
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tigatioii in order to renew it in the opposite direction, or on 
the opposite side of the mountain, perhaps with the same re* 
suit. Perseverance like this is necessary, and no one will 
think my advice exaggerated, who has sufficiently studied 
in nature the repositories not only of useful minerals, but also 
of other minerals, which are sought for without exact investi- 
gations and mining contrivances. We unexpectedly find a re* 
currence of repositories of minerals, which we have observed 
at one point or in a district under certain circumstances, af* 
ter miles of country have intervened, and after they have pro* 
bably been forgotten, and we often detect their identity by 
means of trifles ; for auxiliaries like those which are taken for 
granted in the search of useful minerals, are not easily obtained 
by the travelling geologist. We must, therefore, pursue the 
investigation, at all events within the boundaries pointed out 
by the nature and object of the search, until a perfectly well 
grounded result has been obtained, even though such should 
be unfavourable ; and this result can only be attained in the 
manner which has been pointed out. 

We have previously spoken of a place to which our aim 
must be more especially directed during the investigation of 
the repository. That place is the one most conveniently si- 
tuated, and the most suitable, and which allows of the ex- 
posed repository being examined as to its being worthy of 
mining operations. Thus, it does not follow that a repo- 
sitory should be every where, or any where, of a description 
to warrant these operations ; and the ascertaining generally 
whether the repository is of sufficient importance, requires a 
particular investigation and judgment, of which we shall speak, 
in what is to follow. But it also does not follow, at least un- 
conditionally, that a repository worthy of being mined can be 
excavated with advantage at every point ; and hence we have 
not only to distinguish both with sufficient exactness, but also 
to search for and uncover those points which, if the repository 
is sufficiently valuable at any part, are to be preferred in the 
latter point of view. We should endeavour to uncover the repo- 
sitory at such points, in order to submit them to more minute 
examination. The commencement of actual mining excava* 
tions requires a particular, via. a purely mining knowledge, 
and in that respect does not belong to our present subject ; 
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but the examination of the question as to whether the im- 
portance of a repository would warrant further proceedings, 
requires that I should devote a few remarks to it 

In order to carry such investigations into effect, we must 
select a situation where we can reach the repository by 
experimental trials (versuchbauen). Mere experimental trials 
can be made at points where we have no intention what- 
ever of carrying on mining operations, for they only allow us 
to ascertain sufficiently the mining value of the repository. 
For if we are convinced of this, it is perhaps of little conse- 
quence if we can employ the already made trials in actual 
mining operations or not, and this undoubtedly requires a 
careful examination, so that we may not, by ill-judged eco- 
nomy, afterwards cause inconvenience and annoyance, which 
cannot be got rid of without great and continued labour and 
outlay. A position which is suited to the examination of the 
mining value of a repository must admit of the repository 
being traversed by levels and shafts. What is necessary for 
such purposes requires no further remark at present, except 
that, if local circumstances do not otherwise determine the 
point, we shall generally attain our object better by means of 
levels in the case of beds, and by shafts in the case of veins, 
inasmuch as the former are not so variable at different depths 
as the latter ; and that all these trials must be made upon the 
repository itself, and not across \he rocky mass in which it is 
contained, if very peculiar circumstances do not call for the 
contrary ; for, by means of a bore in the repository, we be- 
come acquainted with it throughout its fall extent, while, by 
cutting across the rock, we only ascertain its nature at one 
point, and are therefore obliged to inform ourselves respecting 
the remainder by other operations. 

After we have met with a bed of such a nature that we may 
hope for productive operations, we must not neglect to search 
for other similar beds in the same district; for experience 
teaches us, that not unfrequently several rich repositories of a 
like nature occur at short distances from one another, and the 
investigation causes the least expenditure of time and money, 
when we are at the same moment engaged with similar objects. 
Whether the repository which has been discovered, is an irregu- 
lar mass (ein liegender Stock) of very considerable or of smaller 
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size, it is advisable to become acquainted with its proportions, 
that is, its extent in different directions ; for, on these, other cir- 
cumstances being equal, depends the value of the discovery. 
Local circumstances will indicate how this can best be done. In 
every case, however, the vicinity of such a repository must be 
well examined ; and, as this cannot be accomplished in the 
same manner as in the case of a bed, a few remarks on the 
subject may not be unnecessary. If the mountain-mass which 
includes the irregularly-shaped repository has not a slaty struc- 
ture, and exhibits no tabular concretions ( plattenformige zu- 
sammensetzung J 9 as is in some instances the case in limestone, 
we can only take the general relations of stratification as a 
guide to lead us to others, when we are informed of the pre- 
sence of such repositories by our having already discovered 
one of them. We therefore examine the mountain-mass by 
means of its natural, or, when necessary, by artificial exposures, 
we attend particularly to fragments, &c, and extend this inves- 
tigation to a sufficient extent, as it is generally a whole region 
or a mass of large dimensions in the mountains in which such 
irregularly-shaped repositories occur, so that from the discovery 
of one we may anticipate the existence of several. If the rock 
possesses a slaty structure, or if it presents tabular concretions, 
we must observe carefully the relation of the repository to the 
structure. For if the direction of the structure is cut by the re- 
pository, and not altered by its presence ; further, if transitions 
present themselves from the mass of the mineral or of the repo- 
sitory into the mountain-mass, little else can be done but what 
has been already pointed out ; but if the direction is so altered 
that the tabular concretions on the large scale exhibit bend- 
ings, and the smaller structure, or that of the rock, as it were 
clings to the mass of the repository, the latter will probably 
become contracted at the opposite end, and perhaps, after 
having lost its size, a trace may still be perceived on the sur- 
face of the distinct concretions, which will serve as a guide ; 
and though this should not be the case, yet we can become 
acquainted with the tabular masses between which the repo- 
sitory is contained, and can follow them up. But, when we 
have lost all traces, we must more particularly notice the 
bendjngs which may probably present themselves in the struc- 
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ture of the mountain-masses and of the rock, and especially 
if the mountain-mass is otherwise pretty free from them, we 
must allow ourselves to he guided hy them. 

An acute observer will easily make out the modes of pro- 
cedure, which in some other kinds of repositories can be em- 
ployed in their investigation, when their first traces have been 
discovered ; and it only remains for me to add some observa- 
tions in regard to veins, as the discovery and examination of 
this description of repositories are often combined with great 
difficulties. 

The outgoing of veins is not unfrequently so indistinct, that 
we can hardly make out what it really is. It often consists only 
of decomposed vein-stones, without traces of ore, and is com- 
posed of masses of mere clay or loam ; and sometimes appears 
as a mere cleft, or several clefts, between whose walls hardly 
any substance can be remarked. We can pretty easily dis- 
tinguish an actual vein-cleft, which is* the outgoing of a vein, 
from an ordinary surface of a distinct concretion, or from a 
Smooth surface (Blatf) \ but the discrimination becomes more 
diffioult when, as not unfrequontly happens, a surface of a 
distinct concretion, or a smooth surface, is combined with it. 
In such a case we must attend particularly to the adjoining 
rock. If it is fresh, that is, in its normal condition, as is almost 
invariably the case with mere surfaces of distinct concretion 
and smooth surfaces (Btdttern), the cleft, although different from 
surfaces of distinct concretions (zusammensetzungs-fldcheri)) is 
nevertheless not a vein-cleft ; if, on the contrary, at a greater 
or less distance from the cleft, it is altered in its constitution as 
to colour, hardness, compactness, &c. and if this alteration dis- 
appears the further we proceed from the cleft, so that we may 
conclude that it proceeds from the cleft, and is produced by it, 
then it is probably a vein-cleft. These are the most doubtful 
appearances. If we find vein-stones in the outgoing ; if the 
latter is of some size, and if we meet with traces of py- 
rites or ore in it, we have greater security ; and if the vein 
appears with the usual peculiarities of these repositories, we 
are still better off. Such cases require no further facts to 
enable us to form our judgment and our plan of operations. 

In the doubtful eases w© must employ every means caleu- 
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lated to lead us to a certain result. Hence it is advisable to 
follow the outgoing as far as possible (and it is a good symp- 
tom if it permits us to pursue it for several hundred fathoms), 
in order to enable us to observe it at a variety of places. If 
there are alterations of the mountain-masses, we must particu- 
larly endeavour to trace the outgoing into these different 
masses ; for it has been often observed that veins in the dif- 
ferent mountain-masses alter their nature so much, that, un- 
less we were aware of the existing connection from observa- 
tions made at different points, we should not be inclined to 
view them as the same repositories. It is therefore possible 
that a doubtful, that is an unpromising outgoing, may be of 
such a nature in other mountain-masses, that not only the un- 
certainty has disappeared, but that favourable prospects have 
actually taken its place. But we cannot trust implicitly to this 
consideration, for we know well that veins sometimes traverse 
various mountain-masses without undergoing the slightest 
change in their nature. 

If, from these, and probably from other observations and 
phenomena which, from their diversity, cannot be all intro- 
duced here, but which can easily be determined at the locality, 
we have convinced ourselves that we have to do with a true 
outgoing of a vein, we endeavour to trace it by the usual 
means to a place where the repository can be examined in re- 
ference to its mining value. It has been remarked in another 
place, that in this investigation we ought especially to avail 
ourselves of the assistance of trial-shafts, and the reason of 
this is, that veins frequently extend downwards, for ten or 
twenty fathoms, or even more, without exhibiting traces of 
ore, or indications shewing that the vein is worthy of the 
miner's attention, while at greater depths it opens out and 
becomes valuable. However, it can be easily understood that 
the employment of shafts depends on the deviation from the 
perpendicular of the surface of the rock ; for it is evident that 
even when this is considerable, galleries for exposing or trying 
the vein can lend useful assistance, and, in the selection of a 
point for investigation, we must take all this into consideration. 

What has previously been said of the mode of procedure to 
lie followed for the discovery of repositories of useful minerals 
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in respect to a whole series of rocky masses, is applicable to 
each individual portion, if we have sufficiently ascertained the 
relations of that portion to the whole. Without this know- 
ledge we are deprived of a great part of the guidance which 
in such operations may render valuable assistance ; and hence 
we would do well to exceed the prescribed limits on all sides 
as far as necessary to assure us that we have perfectly com- 
prehended the most general, and therefore the most important 
phenomena. As this requires no special notice after what has 
been already said, it only remains for me to speak shortly of 
the procedure necessary with respect to the object under con- 
sideration in the secondary rocks. 

The constitution of the rocks termed secondary in plains, 
is much simpler than that of the mountain -masses in the dis- 
tricts which have been already discussed ; and hence also the 
mode to be followed in searching for valuable repositories of 
useful minerals is also more simple ; and of these we have 
only to consider those occurring in beds, as veins are to be 
treated in the manner just described. 

The first thing to be done, in reference to a bed-like mass 
which has been found, is to ascertain that nothing more is to 
be sought for in or under it. If we are acquainted with its 
extent and breadth, we can not only limit more narrowly the 
district in which we are to prosecute our researches, but can 
also obtain an idea of its form and constitution, for the vari- 
ous rocky masses occurring in such a district are generally 
uniformly stratified in respect to one another. Hence, if we 
have found the outgoing of a bed of useful minerals, or if we 
have grounds for supposing the presence of such a bed, we 
are already in possession of sufficient information to guide us 
in its further exposure. The different cases which can occur 
may be referred to the two following. The various rocky 
masses either so repose on one another that their strike for 
great distances is a straight line, and their dip everywhere 
towards one and the same point of the compass, and that un- 
der nearly the same angle ; or their strike changes its direc- 
tion as well also as the dip, and in such a manner that the whole 
rocky mass is inclined on several or on all sides towards a 
certain line, or a certain point in the interior, or, to express 
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it shortly, presents a trough or basin shaped stratification. 
Under such circumstances, it is not difficult to follow out the 
outgoing of a mineral repository, when it has been discover- 
ed ; or to investigate the repository itself, if we have sufficient 
grounds for knowing of its existence ; and as in this kind of 
formations the nature of the rock and the phenomena of stra- 
tification can with peculiar facility admit of our employing 
the borer, so is this the best means for discovering as well as 
for examining the value of repositories of useful minerals in 
the secondary strata. 

If now, we know, in reference to the first of the above-men- 
tioned cases, those rocky masses in and under which the re- 
positories sought for are not to be expected, and if we are 
fully informed of their strike and dip, we draw at proper dis- 
tances, of some hundred fathoms, straight lines perpendicular 
to the strike of their rocky masses, which extend as far as is 
necessary from their hanging side in the direction of the dip. 
This can really be done on the map. but in the field by means of 
poles. In those lines we take the points at which we mean to 
proceed with our bore-holes. The distance of these points from 
the hanging side of the fundamental rock (that namely in and 
under which our rearches are not to be prosecuted) is deter- 
mined by the amount of the dip of the rocky masses, and from 
the nature of the apparatus which we employ ; or also from 
the knowledge of the general constitution, and extent of the 
repository regarding which our investigations are carried on. 
When the dip is inconsiderable, and when we do not avoid 
making deep bores, the repositories probably possessing con- 
siderable extent, these distances may be more considerable ; 
but when the dip is greater, and when, from any causes what- 
ever, the bores are less deep, the repositories being probably 
of smaller extent, the distances must be less. In the choice 
of points for the bores, we must take into consideration the 
nature of the surface, and also other circumstances which can 
promote or hinder the operations, and we rather deviate a 
few fathoms from the above-mentioned line, in order to ob- 
tain advantages of this kind, or to avoid disadvantages, but 
only not so far as to injure or render uncertain the result of 
the labour. After we have selected a suitable and convenient 
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point, we mako the first bore down to the fundamental rock. 
This fundamental rock must be reached with certainty, and, 
in order to be fully assured of it, it may be proper to pierce 
it for a few feet. The rocky mass in which the first bore has 
been made, if it has been penetrated throughout its whole 
thickness, will be considered as the fundamental rock in further 
trials, but only in so far, that, when the first bore is made in 
another and a superimposed mass, it must be again reached 
by it, and not with the understanding that in it (in some de- 
gree in another series) nothing more is to be expected or 
sought for. If this rocky mass superimposed on the subjacent 
one, or any other of the rocky masses under investigation, be 
so extensive, or its dip so considerable, that it cannot be com- 
pletely traversed by one bore ; we then divide it according to 
its levels and the general relations of its stratification, into 
several parts, and treat each of these subdivisions as an in- 
dependent one distinct in its rock and different from the 
rest of the rocky mass. But, as the surfaces of superposi- 
tion generally, or the actual clefts of stratification which 
exist, are not perfect plain surfaces, and as all kinds of bend- 
ings occur and may cause errors in the result ; in order that 
we may proceed quite safely, we ought rather to do too much 
than too little, and make the bores pass one another for a 
distance of some feet or fathoms. We thus carry on our 
labour in so many parallel series of bores, and in so many 
separate bores in these series as we think necessary, until 
we reach the rocky mass which forms the general covering 
of all the others, or regarding which we know that nothing 
more is to be found in or over it, and can feel convinced 
that, if we pierce this superimposed mass likewise and find 
nothing, then the whole examined series of strata can con- 
tain no repositories of useful minerals. This is the general 
mode of procedure which, according to particular circum- 
stances, may be modified, and not unfrequently greatly cur- 
tailed. 

We have presupposed repositories which extend over the 
jole system of stratification. How we are to vary opera- 
ions with less extended repositories, is of itself evident. It 
is requisite in such cases to carry the bores which we have 
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made in the upper rocky masses down to the lower ones, if 
we wish to be assured that no repositories of smaller extent 
have been passed over. 

If, as is the case with the coal-formation, we know the 
rocky masses in which the useful minerals must occur, in so 
far as these are present, and above and under which we would 
seek in vain, it is plain that we only pierce these, and that we 
do so in the same manner as in reference to a very extensive 
bed. 

If the stratification is trough or basin shaped, the only dif- 
ference to be attended to is as to the direction of the lines in 
which the bores are made, for these must converge towards 
the middle line, or towards the centre. The shortening of 
those operations, which have been here described to their full 
extent, can be effected according to circumstances, and to the 
opinion we may form, since we select from the parallel or 
converging rows of bores one or several, which we consider 
sufficient for our object. We thus become acquainted with in- 
dividual sections ; and although these can afford no perfectly 
conclusive result, yet they are more to be trusted than sepa- 
rate sections in the primitive and transition classes of rocks, 
inasmuch as, with the exception of certain cases on the one 
side and the other, the arrangement of these is seldom so re- 
gular as that of the secondary class. 

By the mode now described, we acquire information as to 
the presence or absence of repositories of useful minerals, but 
in the case of the former, we obtain no satisfactory data for 
judging of their value. In order to acquire this, and at the 
same time to become acquainted with the phenomena of the 
repository at a point suited to future undertakings, we look out 
for one point, or, according to circumstances, several points, in 
which we find the necessary requisites for mining operations, 
and the fewest drawbacks which might prove troublesome. 
At these points we investigate more closely the nature of the 
repository, not only in reference to its products, but also as 
to its extent in all directions, and its thickness, and we must 
do this by means of bores, which must penetrate down to the 
bottom. The smallest number that can be employed is three ; 
for, by means of three points not lying in a straight line, the 
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position of a plane is determined, and we must make our- 
selves well acquainted with the strike end dip of the reposi- 
tory, and especially the latter, in order to ascertain its thick- 
ness (which is not shewn by the length of the bore in it), and 
to be enabled to form a correct opinion of other circumstances. 
We make these three bores at measured distances from one 
another, compare the result which they afford with the ge- 
neral relations of the stratification, and assure ourselves, if we 
find that it so far corresponds with them as may be expected 
in cases of this kind, by means of some bores placed in proper 
connection with them, that this correspondence has not been 
accidental. But if we should find that the position and di- 
rection do not correspond properly with the other relations of 
the stratification, by which, according to experience, we must 
take for granted that these repositories are also regulated, 
generally speaking, and as a whole, but that they deviate 
more or less considerably from them ; then we have to do 
with bendings or slips, or other irregularities of stratification, 
or with dislocations and faults, caused by backs (Bucken), and 
intruding alternations, or in general by vein-like formations. 
It is well known how many difficulties are caused to mining 
operations by such appearances, and I need dwell upon them 
no longer in this place. We must endeavour, with all dili- 
gence, to become acquainted with the circumstances which 
give rise to them, and if we do not find easy and safe means 
of setting them aside and rendering them harmless, we ought 
rather to go out of their way. • This is also to be done by bores, 
and in many cases it will be advisable not to spare these, as, 
notwithstanding all our foresight, often enough unexpected 
circumstances intervene which increase the difficulty of min- 
ing. A number of bores will also be found useful by making 
us acquainted with the substances worth mining, and those 
which are not worth it, and hence they are serviceable in a 
variety of ways. Nevertheless, in causing these bores to be 
made, especially where it is requisite to give them a consider- 
able depth, and thereby to render them expensive, we must 
go to work with proper caution, and it requires much atten- 
tion, and knowledge of the repositories, if we wish to obtain 
the conviction that we have bored at the proper place, and 
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that we have neither employed bores too much nor too little. 
The sinking of a shaft may, under certain circumstances, be 
much more advisable, and one or several shafts may subse- 
quently be necessary at any rate. 



On the Law of Storms, as communicated to the American Jour- 
nal of Commerce. By W. C. Redfield, Esq. of New York. 

The editors of the daily press in this city, having contri- 
buted frequently of late to the promulgation of Mr Espy's 
peculiar views in relation to storms, will doubtless as cheer- 
fully give place to the following facts, relating to the severe 
storms of December 15. 1839, at Boston and other places. 
These facts, if considered geographically, and with strict re- 
ference to one point of time, are within the comprehension of 
every reader ; and form, therefore, a valid and useful test for 
the theory or hypothesis of an inward or centripetal course of 
the wind in a storm, which is advocated by Mr Espy. 

To avoid all complexity, we will confine our inquiries, on 
this occasion, to the .afternoon of Sunday the 15th, at or shortly 
before sunset. The evidence within our reach on this point 
is as follows : — 

" 1. At Nantucket, the excellent meteorological journal published at 
that place, states the wind at_7 a. m. and at noon of the 16th at east, with 
rain ; at 9 p. m. SW. fair. Compared with the next two accounts, the 
change to SW. would appear to have been in the afternoon, previous to 
sunset. The changes here being always found to make progress north- 
easterly. 

"2. At Barnstaple on the southern extremity of Cape Cod Bay, sixty- 
six miles from Boston, in a nearly SE. direction, ' it blew hard from 9 
a. m. to noon ; after which, while the gale was most severe at Boston, 
the wind lulled to a moderate breeze, and shifted to S. and SW., c6n- 
tinuing through the afternoon and night.' Another account states that 
the wind ( was south at sunset, rather mild, and stars visible in the even- 
ing/ 

" 3.At New Bedford, Ms. as appears by the meteorological journal of 
Mr Joseph Congdon, the wind also changed, about 3£ p. u., from ENE. 
to south,— at 9 p. m. wind S., moderate and cloudy. 

" The above three places would appear, at sunset, on the 16th* to have 
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been within the central lull of tbe storm, which reached Boston at 7 

and around which the wide spread annulus ofmnd, which forma the true 
gale, appears to have been blowing with its full power. The lighter 
winds within the central lull, in many cases, conform more or less to the 
course of the storm, which would cause the wind to be south- westerly. 
In what follows, therefore, no stress will be laid upon the direction of 
these lighter winds in the centre of the storm. 

" 4. At Provincetown, near the N. extremity of Cape Cod, the gale 
was most severe from 11 to 4 p. m., on Sunday; its direction, by collat- 
ing the accounts, would appear to have been from E.SE. During tbe 
night following, the wind is stated to have been moderate and all round 
the compass. This was the central lull, as the storm was renewed on the 
following morning, as well as at the above-mentioned places. 

" 5. Captain Slemmcr of the brig Columbus, in his detailed and sea- 
man-like account, states, that on Sunday at 2 p. u. he made Sandwich, on 
the west side of Barnstaple or Cape Cod Bay, the wind blowing a hurri- 
cane from E.SE. The weather lighting up afterwards, he ran into Ply* 
mouth. The direction of wind at sunset, after the lull, is not given us. 

" 6. A published letter from Gloucester, north-eastern extremity of 
Massachusetts Bay, dated on Sunday night, says : ' We have experienced 
a most disastrous gale of wind here to-day from E.SE.,— the rain con- 
tinues to pour in torrents, and the gale has not abated any.' 

" 7. At Salem, fifteen miles from Boston, according to the Salem Re- 
gister, ' During the day, at intervals, the wind blew with tremendous 
force from the eastward, and the rain fell in torrents/ 

" 8. At Newburyport, thirty miles N.NE, from Boston, according to 
the Newburyport Herald, the storm commenced on Sunday morning, 
and ' from ten to twelve o'clock on Sunday night, the wind, which had 
shifted a point or two more to the NE., blew a perfect hurricane/ 

" 9. At Portsmouth, N. H. f some sixty miles N.NE. of Boston, in the 
meteorological journal published at that place, we find the wind recorded 
during the day at east, with snow and rain. In a Portsmouth paper this 
storm is styled a ' heavy NE. gale.' 

" 10. At Portland, Me., as appears from a valuable sketch just pub* 
lisbed by the keeper of the observatory, the wind at 11 a. m. on the 15th 
was ' east, with heavy rain ; p. m. E. by 3., gale still continued; in the 
evening, wind shifted to NE/ &c. 

"11. At Nashua, N, H,, on the Merimac, as we are informed by the 
Nashua Telegraph, ' the storm of the 16th was from NE/ All our in- 
formation leads to the conclusion that this comprises the close of that 
day. 

' 12. At Boston, the Atlas says, on Sunday at 8 p. m., it c commenced 
ig with a violent gale from the NE.. which lasted till 7 r* n7 Tbs 
antile Journal says, — ' the wind blew with great fury from the east* 
i, and In the evening for several hours it increased to a hurricane/ 
_ne Daily Times says,— it commenced raining about 2 p.m., « with a 
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Violent gale from the &NE. 9 which lotted till 7 p. «. Another Boston 
account says, — in the afternoon the wind ' became strong from the east- 
ward.' The Boston Watchman says, ' the wind was strong from the 
eastward, accompanied by moist snow and sleet, which gradually changed 
to a driving rain, and continued during the day/ In view of all this, we 
may safely infer, that the direction of wind at Boston immediately before 
sunset, differed not greatly from E.NE. 

" 13. At Providence, R. I., according to the observations of Professor 
Caswell, of Brown University, the wind on the 16th was ' brisk at NE., 
which continued till 2 p. m. The barometer continued to fall till 4 p. m 
and remained stationary till near 7 p. m„ the wind still at NE., and 
cloudy/ The Professor adds, * I am not particular to mark the exact 
point of compass, nor, indeed, have I any means of doing so/ It appears 
probable that this locality was in or near the border of the central lull, 
after 2 p* m. 

" 14. At Middletown, Ct., as I am informed by Professor Smith of the 
Wcsleyan University, the gale set in at N.NE., and continued to snow 
and blow very hard during the 15th, the wind rather veered round to N., 
in which quarter the wind was very strong at the close of the day. 

" 15. At Hartford, Ct., according to the Daily Courant, this storm, du- 
ring its continuance, was " accompanied by a strong wind from the 
north and the north-west." The latter was probably the driving wind of 
Sunday night and Monday. 

" 16. At Northampton, Mats, as I am informed by the editor of the 
Northampton Courier, the wind during the storm of the 16th was from 
NE. Mr Espy, I perceive, 6tates it to have been north at this place, 
but on what authority he docs not inform us. We will, however, take 
N.NE., the mean of the two statements. 

" 17. At Amherst, Mass. according to the observations of Professor 
Snell, the wind in the latter part of the 15th was N. by W., — " severe 
storm of wind and snow." His place of observation is on low ground a 
little SW. from the college, which stands on a hill. Perhaps this may 
have slightly affected its local direction. 

" 18. At Hanover, on the Western border of New Hampshire, as I 
am informed by Professor Hubbart, of Dartmouth College, the wind 
veered on the 15th from NE. to N. The facts here are furnished from 
the meteorological journal of Professor Young ; and as the winds in this 
journal appear to be all referred to the eight principal points of the com- 
pass* as is common, there is room to infer that m the latter part of the 
day the wind was somewhat eastward of the true north : but this need 
not be insisted on . 

" 19. At Albany and Troy, which places I visited on the l7th, the 
wind late on Sunday afternoon, according to my best information, was 
somewhat eastward of north. 

" 20. At Athens, Hudson, and Catskill, from information on which 1 
can place implicit reliance, the wind at this time was at nerth. 
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" 21. At Litchfield ', Ct., according to the Litchfield Enquirer, the wind 
during the storm from Saturday night till Sunday night, was high from 
the north-east to north. 

" 22. Near New Haven, Ct., off the light-house, Captain Woolsey, of 
the steamboat Providence, informs me that on Sunday afternoon till near 
sunset the wind was stong at N.NW. ; but at 9 p. u. it had veered to 
NW. and was very heavy. 

" 23. At New York, as appears from my own observations, carefully 
taken, the wind during the 16th, and before sunset, had veered from 
< N. by W., strong ;'— to « NW. by W.,' a ' hard gale /—which con- 
tinued in the evening. 

" 24. At Cape May, N. J., as appears by the marine reports, the wind 
at this time was blowing a gale at NW. 

" The storm of wind and snow was severe throughout New England, 
and its limits on the 15th extending greatly beyond the Hudson. 

" 25. The ship Morrison, on the 15th at sunset, 125 miles south of 
Rhode Island, Lat. 39° 35', Long. 71° 38', had the gale violent from 
W.NW. 

The erroneous statement, that the steamer Providence had 
the gale at SW. near Newhaven on the 15th, which Mr Espy 
has used in at least one of the New York papers in support 
of his theory, he has since found occasion to correct : But I 
do not perceive that his correction has been given to the New 
York public. 

I have brought together below, the chief of the foregoing 
observations, on a small map ; in order that it may now be seen 
at a glance, whether the wind in this gale blew inward from 
all sides, towards the centre of the storm, according to the fa- 
vourite hypothesis of Mr Espy ; or whether, on the contrary, 
it was actually blowing in a great circuit, around its central 
portion, in the direction which is contrary to the hands of a 
watch which lies with its face upwards : as is found to be the 
case in all gales which 1 have examined ; not excepting even 
those upon which Mr Espy is accustomed to rely, in his at- 
tempts to sustain his centripetal theory. 

The circular lines on the map are drawn from a centre lo- 
cated on the southern border of Cape Cod Bay ; and whether, 
or not, this is to be considered as the exact place of the axis, 
about sunset on the 15th, and the arrows near the several 
places as representing the exact course of the wind, is unim- 
portant. These will at least serve as approximations ; and the 
general result could not be materially affected by greater ac- 
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curacy of delineation, were the latter attainable. — To me, it 
clearly appears, that the wind was not blowing, at any time on 
the 15th, " towards a space or region of country south-west from 
Boston and north-east 
of New Haven," as was 
suggested by Mr Espy- 
in the Courier and En- 
quirer, and the New 
York Gazette ; nor 
indeed, towards any 
other central space in 
the gale. The general 
course or manner in 
which this gale did 
blow about sunset on 
the 15th, when its 
centre was perhaps 
nearest, appears, I think, sufficiently obvious, from the fore- 
going statement. 

The limited object of the present inquiry restrains me from 
examining the consecutive changes and relations of this storm, 
at the various localities ; and much information, for which I 
am indebted to my correspondents, must for the present be 
passed over. It should be borne in mind, that our map com- 
prises but a portion of the area which was covered at one time 
by this gale ; which was greatly extended on all sides, but 
mostly on the east and south. It should be noticed, also, that 
the point of time to which all the observations are referred, 
approximates, as already intimated, to the time of the greatest 
fall of the barometer in this storm, in the states of Connecti- 
cut, Rhode Island, and Massachusetts. 

The whole series of gales which have occurred, weekly, 
since the 24th of November, are well worthy of the attention 
of meteorologists ; and the rotative character of each has ap- 
peared to be developed as clearly as in the case now before us. 
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Notes explanatory of some Passages in Professor Keilkau's Pa- 
per on Granite^ %c, published in Vols. xxiv. and xxv. of this 
Journal. 

Having been favoured by our esteemed correspondent, Pro- 
fessor Keilhau of Christiania, with some remarks on the trans- 
lation from the Danish of his paper on the Theory of Granite, 
&c. which appeared in this Journal, vol. xxiv. p. 387, and 
vol. xxv. p. 80 and p. 263, we subjoin a few alterations and 
explanations, which we think will render the reasonings more 
clear and exact It will, of course, be necessary for our readers 
to refer to the volumes just quoted. 

In regard to the style employed in the above-mentioned memoir, it 
must be borne in mind, that it formed a part of the author's course of 
lectures delivered in Christiania. It must also be clearly understood, 
that in its first or introductory portion, that is, from page 388 (vol. xxiv.) 
to p. 399, the author, as he himself expresses it, follows " the mode of 
description adopted by modern geologists, or that of the volcanists," and 
adopts their language. 

At page 389, line 20, the author intends to say, that the thin pellicle 
or crust of black slate is observed on the surface of the gneiss at a const- 
derable distance from (he abrupt terminations of the strata of the slate; and 
at the end of the same paragraph it ought to be mentioned, that the perpen- 
dicularity of the strata is particularly remarkable in the Christiania district. 
At p. 393, 1. 6, the meaning is, that the porphyritic masses often occur 
divided into several beds, and that by pretty horizontal joints. P. 394, 
1. 17, read, " and sometimes that of veins, but always with the dimen- 
sions of ordinary beds and veins and 1. 21, " traverses, for the most 
part, the stratified masses." P. 399, 1. 29, &c. " Here we have seen 
that extraordinary disturbances in this respect have taken place. Al- 
though the beds are not very highly inclined in, the vicinity of the great 
porphyritic districts, where, viewing the matter as Vulcanists would, the 
melted masses must have flowed out horizontally over the strata, yet we 
nevertheless remark, as a general rule, an elevation of the beds near the 
granitic districts, the masses of which have, on the whole, a more or less 
vertical position next the strata, which are supposed to have been ele- 
vated by this cause (P. 400, 1. 5.) It is true that a high dip is a 

common phenomenon in the district ; it is also true that we only find ex- 
ceptions to this rule in localities where the strata are covered by porphy- 
ries ; so that at all other points (where, in fact, we are always near gra- 
nitic masses) we generally observe an inclination more or less considerable* 
. . . . If we glance over the geological map, and attend tothecircum- 
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stance, that the outlined of the granitic masses present extremely irregu- 
lar sinuosities and observe also that these masses lie, &c It 

may be taken for granted, that the supporters of that theory, after having 
made their observations in about twenty places, and found nothing in the 
least corresponding with their idoas, would give up this labour, and that 
then, as I supposed in my description already given, thoy will remain satis- 
fied with this brief conclusion, that the strata have been deranged 

Three of my former pupils have faithfully assisted me in this extensive 
labour ; and we traversed, two and two together, the districts where the 
massive formations have not token the place of the stratified rocks. We 
followed a strict method, almost as if we had been performing the duties 
of a mining-engineer," &c. P. 401, 1. 23. It could not therefore be, un- 
less by an accident difficult to admit, that these portions of a whole (and, 
as well as the eruptionists, we assume this original continuity) should pre- 
sent such a conformable position of strata, if that had not existed before." 
P. 402, 1. 1, the word " previous" should be left out. Vol. xxv. p. 82, 1. 
26. " The relations of the granite, and of the slate, are therefore not al- 
ways such as we have previously described them ; it is certainly more 
usual to find these rocks including each other at their junction, but this 
relation is not exclusive, and it ought to be added, that we observe, at 
least in some places, perfect passages from the granitic rocks to the sili- 
ceous slates.'' P. 83, 1. 8. " Thus, in the case where they would adopt 
for the crystalline slates, which touch the granite by means of a sharply 
marked boundary, the mode of formation of which we have spoken, it 
would not at all follow that this explanation can be applied to the case 
where there exist perfect passages, so that it could not be said, for exam- 
ple, in respect to the Solvsberg, that one portion of the granite existing 
there is directly pyrogenetic, while the other, serving as a passage to the 
slate, is rendered indirectly so by the influence of the first on the conti- 
guous parts of the strata. If, however, any one, in order to support a 
particular theory, should give such an explanation of the parts of the 
Solvsberg, he ought, so as to give some reason for these complete pas- 
sages, to pretend that there exists here a special case, viz. that at the point 
where the two granites come in contact, they resemble each other to such 
an extent, that it is impossible to discover the slightest difference between 
them, and that the line of demarcation has become hardly perceptible by 
reason of the fusion, if, indeed, it has not been completely effaced." 
P. 84, 1. 31, for state read slate. P. 84, at the bottom. " It appears 
that some of the supporters of this doctrine have endeavoured to ex- 
plain the ramifications of the massive rock in the bounding strata, and 
generally the relations of the boundaries and positions of these rock* 
—relations which have of late been much more carefully examined— 
by assuming a simultaneous formation of the massive rocks and the 
stratified rocks which are often arranged together in so complicated a 
manner. But after what has been said, this mode of escape wilt not 
suffice ; if it is maintained that the granite of the transition territory 
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was formed by crystallization at the same time with the stratified rocks, 
it might perhaps be pretended, with respect to the ramifications in the 
primary rock, that these were upfillings of the vein-fissures then open 
in the basis of the new formation." P. 86, 1. 30. " It is not a mere 
conjecture, but a fact, that the pretence of the great porphyry forma- 
tion depends entirely on this sandstone, and, indeed, there is a constant re- 
lation observed between the existence of this sandstone and the points 

where the great porphyry formation has appeared P. 87, 

\ 10. " When we treated of the coal-formation (in a previous part of 
the lectures), we hesitated to assert, in opposition to the authority of 
modern geologists, a constant connection between the existence of these 
porphyries and certain beds which are connected with the coal-for- 
mation ; and we did not venture to admit a connection of formation 
between the abnormal mass and the strata in question." P. 88, 1. 24, 
" That the larger masses are more crystalline than the smaller, accords 
perfectly well with vulcanism ; but certainly this is not the case with the 
other circumstances I have just mentioned; it undoubtedly i©3ults from 
them, that these remarkable abnormal rocks which present themselves un- 
der the form of quartzites, syenites, or true eurite-porphyries, cannot in 
any manner be considered as a mere accessory and altogether foreign 
part of our formation, which might appear equally well in any other 
place, and even beyond the limits of that formation, but that, on the con- 
trary, we should regard them as belonging to it in a peculiar manner ; 
an opinion which prevents us from admitting the idea that they only oc- 
cupy by accident the places where we find them." P. 92, 1. 14. " In 
following up this subject, the first thing that presents itself to us, is the 
well-known phenomenon of the crystallization of substances which occur 
in the form of vapour or gas ; but it is beyond this only that a dark re- 
gion lies before us, into which, however, we must also penetrate." P. 94, 
1. 14. " It is quite evident that we must anticipate chemistry when we 
are forced to rest on facts like these quoted, but we could not expect that 
that scienee should condescend to give to the study of these phenomena 
all the attention which they require ; in order, therefore, to render them 
available, wc must take them as they are. The little that they tell us 
regarding the qualities of bodies, and the operations by which, in nature, 
the production of crystals and of mineral species is effected, is in fact the 
utmost that we can find where a basis is to be sought for our new theory, 
if, with this object in view, we do not wish to go beyond direct know- 
ledge." (From the inquiry proposed at p. 92, as to whether there does 
not exist other modes than those admitted by the Vulcanists and Nep- 
tunists by which crystals are produced, it has resulted that there are two 
others: 1. solidification in crystals of substances in the state of an elastic 
fluid ; 2. crystallization of solid masses and in solid masses, &<fr t. e. by 
that method regarding which we yet.know so very little. For the sake of 
clearness, this little resume' should have been inserted in the text, for, 
- without it, there may be difficulty in perceiving that what follows is ar- 
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Tanged according to that division of the two modes of formation of crys- 
tals, &c.) " We ought first of all to inquire, if the fact that substances 
in the state of an elastic fluid can be solidified in crystals, could be capa- 
ble of application here ; but even the first glance shews us," &c. P. 95, 
last line. " The dolomite theory supposes that the dolomite has been pro- 
duced by the penetration of magnesia exhalations into masses of carbo- 
nate of lime. We ought, according to what we have said, to regard 
this hypothesis as a very legitimate one, although it goes far beyond 
what is taught us at present by chemistry. But what arrests us in this 
theory is, that, in order to support itself, it requires the assistance of 
other hypotheses of a very arbitrary description. It cannot be denied 
that in some places dolomite occurs in very thin but extensive strata, 
and quite in a regular manner between other beds; now, we cannot 
see why the magnesia should go and lodge itself precisely in those beds 
which are to be transformed, while it passes by, without producing 
change, those which preceded them in the order of the strata." (The 
dolomite is often found contained in carbonate of lime, and there are 
therefore unaltered beds beneath those which are converted into dolomite.) 
P. 96, 1. 31 ; " Thus, if we suppose that these substances introduced 
into the rocks came from below, we might say that the great porphyry 
formation in our transition district is to be ascribed to the circumstance 
of the emanations having been lodged in the sandstone part of the series, 
while, on the other hand, the substances necessary for the formation of 
the eurite-porphyry had not been elevated to that height, but had united 
themselves to certain strata in the vicinity of the primary rocks, and so 
forth. But, in considering the subject more closely, we may leave out 
of consideration all these artificial speculations, and do not require to 
think of emanations, whether with reference to dolomite or to crystalline 
rocks. We are undoubtedly placed in obscurity here, and an obscurity 
which the lights of chemistry will probably not clear up for a long time ; 
it is therefore of little use to trouble ourselves with hypotheses, in which, 
no doubt, homage is rendered to chemistry, but which can only be half 
acknowledged by chemistry." — P. 97, 1. 15 ; " We are undoubtedly in 
possession of the following two most important facts : First, that masses 
in a solid state can crystallize, or undergo morphological changes, with- 
out its being necessary, so far as we can see, that they should previously 
pass into one of the states of fluidity with which we are acquainted; and 
next, that substantially newly-formed bodies, crystallized or uncrystal- 
lizcd, can be developed in compact masses likewise, without our remark- 
ing that the matter, immediately before the formation of the new body, 

has been in one of the states of fluidity known to us For my 

own part, ever since I directed my attention to these, though obscure, 
yet important facts, I have always attributed an increasing value to them* 
Fiven in 1828, I endeavoured to bring prominently forward, and to prove 
this position, viz. that one of the hitherto known forms of aggregation in which 
substances exist in a fluid state, does not necessarily precede the formation or 
transformation of solid bodies; but that, on the contrary, the compact /brtn 
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does not prevent the movement or mobility of subttances. I said, it is then 
possible that in the solidified portions of the globe very essential changes 
may have taken place, and still take place every day, by means of this 
property of motion which substances possess in their rigid masses. And I 
added, ought we not in this case to conclude in favour of the reality from 
the possibility ? Certainly, in modern geology, much less value is at- 
tached than formerly to the unfounded supposition/' &c. . . *. . 
P. 98, 1. 26; "A continued study has only confirmed my views on this 
subject, and I was constantly brought back to the application of this 
truth, which seems to me fundamental in the science, not only by the 
attentive examination of the mineral masses which form rocks, but also 
by the consideration of the productions which occur in particular reposi- 
tories, in veins, beds, and nodules, and also by that of imbedded and 
disseminated minerals."— P. 00, 1. 4 ; " W© shall thereforo endeavour to 
avail ourselves, as much as possible, of the observations mentioned. 
When we simply consider the facts on which they are founded, that is 
without attempting to penetrate to their very foundations, but regarding 
them only as mere phenomena, these facts lead to some general views 
which ought, at least provisionally, to be admitted as just;" 1. 77, for 
metaetomatosee read metasomatoses. P. 100, 1. 31. " It is upon the 
same views, and in general from those which result from observations 
on the developments which take place in solid bodies, that we must, 
I believe, found our ideas of the formation of granite and the other 
massive rocks of which we are treating* We must return to the same 
source when we shall afterwards discuss the origin of gneiss, mica-slate, 
or generally of the crystalline slates ; nay, the same leading idea will 
afterwards be made to apply to clay-slate, and most other non-crystalline 
rock* i for, when the subject is well considered, it is certain that these 
last themselves, regarding whose mode Of formation so little trouble has 
been taken, have not been deposited just as we find thein at present. 
But let us return to the unstratificd crystalline rocks, which should oc- 
cupy us at present, and particularly to those which we have observed in 
our transition series {formation intermediaire)* In applying to them the 
results of the considerations which we have been considering, it will be 
well for us to attend at the same time to some other products of the same 
formation, whose formation is connected with that of the massive rocks." 
Vol. xxv. p. 267, 1. 32, "In fact, the process which must take place, when 
a mass in a state of fusion becomes solidified, has not been minutely con- 
sidered (for example, when such a mass is about to become granite). If 
it were to be attended to a little less superficially, it would probably be 
found, that the investigator would be led to embrace views but little 
different from those to which the preceding reflections have brought us, 
and the means which nature employs for the transformation of an amor- 
phous and homogeneous mass, which presents itself after that transformation , 
%*der a crystalline and heterogeneous aspect, would be considered «s iden- 
tical, whether tha mass may be what we would term solid, or pasty, or 
^tiralf liquid. Probably it it not too rash to suppose, that it will b# 
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found that the essential distinction in the processes consists entirely in 
the time required/' &c. In reference to the remark on alum-slate, at 
p. 271, 1. 8, the author adds the following note: — " I would remark that 
there are two indications of the force which seems to react on the meta- 
morphoses, and which may be said to impede them ; 1*1, That we do 
not find the ordinary changes near the granite when the primitive rock 
is yery near at hand ; and, 2rf, That they are likewise not found at the 
contact of the eurite-porphyry — (because ?) in both cases, it is the bitumi- 
nous ampelite which touches the abnormal rocks." P. 271, 1. 13, " That 
the porphyries, in general, do not produce those contact phenomena which 
are so distinctly displayed near the limits of the granite and the primitive 
rock, is a fact which deserves to be again mentioned. Masses in a state 
of fusion, whether^when they were solidified, they became porpyhry or 
granite, ougbt to have produced nearly the same actions." 



Remarks on Professor Keilhau* s Theory of Granite, cjre. By 

Baron Jacob Berzelius.* 

Keilhau, who has enriched geology with so many beautiful 
and important observations upon the subject of the relations 
of the junctions of the oldest rocks, and the various older and 
younger rocks reposing on them, and produced at different 
later periods, has, from the collected experience derived from 
these relations, which are often of the most singular descrip- 
tion, and of a kind to defy our explanations, endeavoured to 
form a theory regarding their origin, which he made public 
in the 1st vol. of the New Magazine of Natural History, un- 
der the title of " The Theory of Granite and the other Mas- 
sive Rocks," &c.t 

The Norwegian Geological School of Esmarck, its much es- 
teemed founder, who directly derived his knowledge from the 
chair of Werner at Freyberg, originally held the opinion of 
Werner as to the formation of rocks, partly by crystallization, 
and partly by precipitation from water. In this doctrine 
Keilhau was educated, but his own observations have gradu- 



* Translated from his " Arsberattelse om Framstegen i Fysik och 
Kemi," for 1837. 

t See this Journal, vols. xxiv. and xxv. , and the present number, p. 350. 
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ally convinced him of its evident errors, and it may be now 
considered that he has fully forsaken it. In its stead, the 
opinion has begun to gain the general sanction of geologists,- 
that the oldest rocks proceeded from the cooling of a melted 
mass, that this cooled mass, during the first period of cooling 
% and hardening, was burst asunder and contracted, that new 
melted masses were pressed out from the rents thus produced, 
and that these again were hardened above the others. It is 
considered, and certainly upon good grounds, that these cooled 
masses having been ejected, and therefore altered in their 
position, were at first very hot ; that water, for the most part 
in a gaseous form, surrounded the globe, and formed part of 
the earth's atmosphere, which became condensed incessantly, 
and fell back upon the heated surface, where it again got in- 
to a boiling state under an enormous pressure of its own gas, 
and therefore reassumed a gaseous form at a much higher 
temperature than that at which water boils at present ; and 
that under this constant dropping of water in heavy rain, 
whose temperature was very high, the cooling surface was 
broken up, and became disintegrated and destroyed, in con- 
sequence of which the rocky dust was formed, which after- 
wards gave rise to stratified rocks, &c. These likewise were 
burst asunder with the underlying solid rocks, so that new 
melted masses broke forth in the openings of the still heated 
but hardening mass, where they remained for a long time 
liquid, penetrated into^ ail fissures and openings, separated 
loosely united beds, flowed in between them, and, owing to 
their inferior specific gravity, elevated them : while, during 
the long continued hot condition caused by the extremely slow 
cooling, they altered the rocks with which they were in con- 
tact, and extended this effect to various distances, according 
to the different periods which the melted mass required for 
cooling. In this manner, it is supposed, that the transition 
limestone, which has evidently been hardened in water, was 
changed into marble, a condition which is closely allied to the 
^mountain-limestone, from which it is principally distinguish- 
ed by the fineness of its grains. In this manner also we see 
how.^in still later periods of the cooling of the earth, the 
trap burned into hardness the upper surface of the bitum in- 
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ous shale over when it came out, and which, by the burning 
of the carbon, was changed from black to red and light gray. 
But this representation embraces only a small part of the 
causes operating during these events, it gives no information 
as to the origin of the transition-rocks, and still less of the 
deposits above these, which bear evidence of changes, whose 
history is lost, and cannot be restored by any theoretical 
speculation ; for the occurrence of circumstances of which we 
have not been witnesses, or which have not been represented 
to us by eye-witnesses, must be lost to us. The last men- 
tioned remain, in the mean time, altogether beyond our pre- 
sent subject, for we have only to do with the relations which 
present themselves in the contact of the oldest rocks with 
those which were formed at immediately succeeding epochs. 

Scarcely any country possesses so many remarkable, and, 
at the same time, accessible phenomena of these contact-sur- 
faces as Norway, and certainly no geologist has so carefully 
examined them as Keilhau. After he found that they are, in 
the most direct manner, opposed to the Neptunian views, or 
the Wernerian theory of the formation of rocks, he endeavour- 
ed to explain them according to the preceding shortly described 
Plutonian system, but he found this system so beset with 
stumbling-blocks, that he found himself obliged to view even 
this theory with doubt, and to seek to explain the phenomena 
in another manner. After having considered various of the 
chief phenomena which seem to be irreconcilable with the 
Plutonian system, particularly as to the Plutonian infiltra- 
tions of the rocks referred to, which are found in strata alter- 
nating with such as are evidently not Plutonian, where the 
strata sometimes become quite thin, and exhibit many al- 
ternations over each other ; also the fact of the conversion of 
the transition-limestone containing petrifactions into marble, 
being continued to a greater distance from the pyrogenetic 
rocks, than the assumed hot condition could perhaps have 
extended the influence of its high temperature, with many 
other circumstances, which our space here will not admit of 
our stating, he comes to the theoretical view by which he con- 
siders these phenomena can be better accounted for. The 
description thereof is preceded by these true, and perhaps un- 
changeably correct remarks, u that the moment is not ye' 
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arrived when a full description can be given of the phenomena 
examined, and that it is therefore most natural we should con- 
fine ourselves to the use of the facts which may enable us to 
form the first steps to an elucidation, such as the facts may 
be, without going into their remote causes."* 

This first step towards the elucidation, Keilhau thinks can 
be made by means of the known power of matter, by which 
substances of a similar nature are attracted to each other, 
somewhat in the same manner as in the roasting of some of 
the inferior copper-ores, the metal collects at certain points in 
the roasted mass ; and as some formless masses gradually obey 
the power of crystallization, so that their parts approach and 
give rise to crystals. In this manner he hopes to be Table to 
employ chemistry in explaining what occurred at the forma- 
tion of the rocks, and thinks that, inasmuch as this science is 
far from having reached the limits to which it may be carried, 
it must be permitted to anticipate this extension of the science 
by theory, while, however, care must be taken that specula- 
tion should assume nothing but what will probably be after- 
wards confirmed by chemistry. Regarding these above-men- 
tioned collecting and crystallizing powers, as principal agents 
in the formation of the crystallized minerals and rocks, Keil- 
hau has sought long since to establish the following doctrine : 
(Berzelius quotes the passage, which will be found at p. 353 of 
this number, " that one of the hitherto known forms," &c.) 
I shall now, in his own words, give his account of the rising 
of granite into the transition-formation.-f* * * * * 

Keilhau supposes, moreover, that a similar crystallizing 
power, at the locality where the granite-forming process now 
spoken of was developed, began to change transition-limestone 
into marble, and his opinion as to the formation of gneiss and 
mica-slate is, that these rocks were produced by peaceful trans- 
forming processes, altogether analogical to that which pro- 
duced granite and the other crystallized rocks, in which the 
slaty or stratified structure was lost in the original materials. 

But Keilhau has not concealed from himself the difficulties 

ch present themselves in following out this theory ; one of 

* See this J ournal, vol. xxr. p. 97. 

t See thia J ournal, vol xjy, p, 263 to the bottom. 
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these is, that clay-slate does not contain all the materials of 
which granite and syenite are formed, and sandstone still less 
those of porphyry, and the other materials, moreover, are not 
in such proportions as to enable us, in a chemical point of 
view, easily to comprehend the possibility of the alleged pro- 
cesses of change. But this difficulty he has endeavoured to 
overcome by the before-mentioned proposition, that, if the 
knowledge we derive from chemistry does not suffice, we may 
be permitted to go beyond it. It has been supposed, that the 
simple elementary bodies are not so numerous in nature as we 
are at present obliged to believe ; it may, therefore, be sup- 
posed, that the small number of actual elements can be changed 
in different circumstances so as to form different substances, 
and Keilhau considers it more reasonable to suppose such a con- 
version than that any new material has been introduced into 
those regions for the purpose of operating change. Another 
difficulty connected with the circumstances, is the beds of 
greenstone in which are found detached pieces of gneiss, 
and, in general, pieces of the rocks forming the walls of the 
veins. These agree with the idea that a melted mass was 
ejected from beneath, into which pieces of the surrounding 
rocks had fallen, and been enclosed by the cooling mass. " I 
willingly admit," says Keilhau, " that the opposing theoretic 
difficulties are considerable here, but if it should be entirely 
impossible to overcome them in certain cases, still I find in 
them no sufficient ground for giving up the views entertained, 
and returning to those (namely, the Plutonian) which, not 
merely in one respect, but in many respects, prove to be er- 
roneous and unreasonable. 1 '* He contends, moreover, that 
these opinions are not intended to exclude others, and, if it 
were possible, that they ought to be placed side by side with 
the Plutonian theory of formations. Keilhau concludes with 
a view borrowed from one of the philosophical systems of our 
times.t 

I have now, in as compressed a form as possible, stated 
Keilhau's theory, and should not have exercised my calling as 
referee, if Keilhau had not placed so much confidence in my 

* See vol. xxv. p. 266 and 267. 
t Seo vol. xxv. p. 271 and 272. 
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opinion as chemist, as to call on me, to state, in this Report, 
how I view, in a chemical point of view, the elucidations he 
has attempted. 

With expressions of unfeigned esteem for this meritorious 
geologist, I must at same time regret that I cannot concur in 
his views of the subject. The power he refers to as the ope- 
rating cause certainly exists, and, as such, must assist, like the 
other powers in matter, in geological operations, but it plays 
there, according to all appearance, a very inferior role, or it 
has a very small energy, and the circumstances under which it 
operates are quite circumscribed. These circumstances consist 
in a liquid, or at least a soft state in the masses, arising either 
from the power of moisture or of heat. There are certainly 
cases where it operates in bodies of a low degree of solidity, 
that is where the force of cohesion is weak, for example, when 
the yellow crystals of ioduret of mercury after being slightly 
scratched become again red and undergo a change in the re- 
lative positions of the particles; and when certain crystals 
pass in their interior from one fundamental form to another ; 
but in this, however, there is no transference of particles from 
one place to another ; the external contours remain, and the 
changed crystals, which have undergone any internal change, 
retain their edges and angles equally as sharp as before. The 
operations are thus confined to the nearest contact, and are 
accompanied by no absolute change of place in the solid 
bodies. No circumstances occur to prove that this power can 
work in another way in geological phenomena, namely, at a 
greater difference of distance, or make a greater resistance, 
than in chemical operations of a small extent. Glass which 
is kept soft in a heated state for some few hours, changes to 
Reaumur's porcelain, that is, the particles are subject to the 
power of crystallization to a certain but imperfect degree, but 
the glass in the Roman cups and bottles, preserved to our time, 
and in the glass pearls from the mummies of Thebes, are, after 
being preserved for thousands of years, still glass. If, according 
to this hypothesis, clay-slate, by the process of granitification, 
is formed into granite and syenite, and sandstone, by the same 
chemical powers, into porphyry, while the component parts, 

• 
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in the original mass, are not the same m quantity and quality 
as in the products, this, in my opinion, is a decisive proof against 
the correctness of the hypothesis. It is a mistake to suppose 
that it is possible to substitute speculation for the natural re- 
lations which science has not explained, and the mistake be- 
comes more important when such speculation supposes some- 
thing which is in opposition to what is taught by the funda- 
mental doctrines of science. Each step beyond the certain 
boundaries of science is nothing else than a fiction which is 
usually proved to be incorrect by scientific investigation. In 
the treatment of such subjects of an investigation as cannot be 
explained in the present state of science, a greater degree of 
scientific acuteness of perception consists in perfectly under- 
standing what cannot be explained, than in anticipating science 
by suppositions. We cannot advance farther than to compre- 
hend what can be understood, and clearly to be aware of what 
cannot be understood. 

In regard to the greenstone masses with the included pieces 
of gneiss, this can only be explained under the so-called Plu- 
tonian theory, for which the presence of our existing volca- 
nos, the universal regularly increasing heat of the earth to- 
wards its interior, as well as the still continued shrinking of 
the crust of the earth, that is, the gradual elevation of some 
regions and the sinking of others, afford so many remarkable 
proofs. Besides, this new attempt at explaining is not requi- 
site, even although it did not bring forth scientific proofs of 
its incorrectness ; for if greenstone had been pushed up from 
below in a liquid state, granite, syenite, and porphyry must 
have been so likewise. Supposing that the latter present phe- 
nomena, in the superimposed rocks of a different origin, which 
seem to defy a mechanical explanation ; still this impossibility, 
in examining the mechanical details, does not carry with it 
any proof against the fundamental idea, that they came from 
below in a liquid state. Who can take it upon himself to ex- 
plain the formation of the highly fantastic forms of the snow- 
fields ? asks Sefstrom, in his admirable examination of the ori- 
gin of boulders. That snowfalls and storms are the principal 
agents we all know. The circumstances which operate in the 
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shaping of the wreath escape us, but this is no reason why we 
should doubt the existence of snowfalls and tempests ?* 

* In regard to the discussions connected with Professor Keilhau's geolo- 
gical opinions, we subjoin the following extract from a letter which we had 
the pleasure of receiving from him.— Edit. " My fundamental idea is, that 
there exist geological neemltia which must be respected, even though they 
should be opposed to some theorem of chemistry,— a science which, like geo- 
logy, is a progressive one,— and that at present it ought to be our especial 
object to make ourselves fundamentally acquainted with those necessities, 
those clear facts which admit of only one interpretation, and which lead di- 
rectly to axioms, just as well as chemical experiments. In the report of 
M. Berzelius to the Swedish Academy, where he has discussed my memoir, 
the conclusion he draws is simply this : By chemical analysis we do not find 
the same component parts in granite as in argillaceous slate ; it is tfurefore im- 
possibls that the first can be a metamorphosis of the other. Therefore the geo- 
logical facts are here of no consequence. In my opinion, on the contrary, the 
geological facts are in some cases so positive as to the transformation of the 
slate into granite, &c. that absolute confidence cannot be accorded to chemical 
analyses, or rather to chemical ideas deduced from them, which do not agree 
with the geological idea of transformations. In geology and in chemistry, 
we endeavour to observe facts ; if this object were possible in the greatest 
degree of perfection, the two sciences would always be in harmony ; but ob- 
servations and researches being always more or less imperfect, there result 
discrepancies ; and here I maintain, that it ought not to be considered that 
it is the geologist in every case who has observed the most imperfectly ; I 
believe that there are phenomena, at the solution of which the geologist can 
arrive before the chemist, by following the path of pure experience. It it 
nevertheless true that such cases have lutherto been rare, and that in geo- 
logy, the practice has rather been to advance at full gallop on the path of 
hypothesis, than to search carefully after conclusive facts. 

" In the report just mentioned, our distinguished chemist grants the ex- 
istence of chemical actions in 6olid bodies, but he does not believe that the 
force operating in them has performed so important a part as I must sup- 
pose, in admitting the successive granitification of slates, &c. But of that 
it is for geologists to judge, and they should not forget the views of modern 
physics respecting a perpetual molecular movement of a mass apparently in 
repose. Nevertheless, geologists themselves are perhaps at present but 
little in a condition to discuss fairly this question ; for they seem to me too 
much carried away by the ' doctrine ' of the internal heat of the globe. The 
following is a striking circumstance of the present time. Geologists who 
are Vulcanists, require the decision, that the earth is in a state of fusion at 
a short distance from the surface; and natural philosophers of distinction 
have not hesitated to pronounce sucli a decision, merely to partake in the 
honour of having constructed the definitive theory of unstratificd formations, 
of chains of mountains, of volcanos, of earthquakes, &c. For myself, at least, 

see no other motive ; for if it were not desired to secure part of this glory, 
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Presentation of the Wollaston Medal for 1840 to M. DtftfONT, 
and one year's proceeds of the Wollaston Fund to Mr James 
de C. Sowerby, by the Geological Society. 

Dr Buckland, President, on presenting the Medal to Dr 
Fitton, to transmit to M. Dumont, said — 

" Da Fjtton, — I am gratified that it has become my duty 
on the present occasion, to commit to your care, as the repre- 
sentative of our common friend, Professor Dumont, the Wol- 
laston Gold Medal, which has been awarded to him by the 
Council for his Memoir on the geological constitution of the 
province of Liege, published at Brussels in 1832.* The grounds 

justice would undoubtedly be rendered to the ideas of M. Poisson on the 
causes of the temperature increasing towards the inner portions of the crust 
of the globe ; attention would be bestowed on the observations of HerscheJ, 
which lead to the supposition that our sun has not always acted with the 
same force ; and above all, calculations would not be made of an unreason- 
able kind. If the proposition of internal incandescence were not so ardently 
demanded by the volcanists, it would be promptly confessed that it is not at 
all demonstrated by the facts cited in its favour ; above all, it would be con- 
fessed, when use is made of thermometrical facts deduced from mines, pits, 
&c. for calculating the degree of heat of some internal part of our planet, that 
use is made also of a very gratuitous and rash supposition, viz. that the law 
of the increase of temperature deduced from the series of temperatures ob- 
served (a series truly ridiculous, when we reflect on the real dimensions of 
the globe), must be correct at every distance from tho surface Volcanos 
prove to us directly, that there are portions in the interior of the earth which 
are in a state of fusion ; but these portions are comparatively extremely 
near the surface, and there are not sufficient reasons for believing that they 
are not isolated. Besides, the changes of level of some parte of the surface, 
cause it to be presumed that the temperature of the corresponding portions in 
the interior is variable, but that it increases as well as diminishes. As to 
the actual state of the central port ion of our globe, it must be confessed, that 
we are in perfect ignorance in respect to it, and that, as much after being in 
possession of observations on the temperature of some points of the crust of 
our planet, as before that time." 

• The title of this work is, " M (moire snr la Constitution Gtol&jique de la 
Province de Litge, en reponse d la question suitant : * Faire la description gtdogique 
de la Province de Liege ; indiquer Us espices miniraUs el Us/ossiles acoidentels que 
Von y rencontre, avec Vindication des localites et la synonymic des noms sous les~ 
quels les substances deja connues ont itk dicrites? Qui a remporti le prix au con- 
cours de VAcadimie de Bruxelles, en 1830. Par A. II. Dumont ** 4to, pp. 374. 
With a geological map, a table of formations, and sections.^EDiT. 
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of this our tardy recognition in 1840 of the merits of a work, 
published so long as eight years ago, are the same that, in 
1830. prompted the judges appointed by the Academy of 
Brussels to select this memoir as most worthy of the prize, 
then proposed by that Academy, for the best geological de- 
scription of the province which has formed the subject of M. 
Dumont's successful labours. In the work thus doubly crowned, 
the author has described the mineralogical and zoological cha- 
racters of the rocks which occupy this district ; he has also 
determined, in minute detail, the relative place in the order 
of succession, and the superficial extent of each subordinate' 
division of the several formations ; and has illustrated the same 
by an accurately coloured geological map, and by coloured 
sections, shewing the general disposal of the strata in their 
original order of superposition, and the extraordinary derange- 
ments and disturbances that have subsequently thrown them 
into a state of almost inextricable confusion. In the execu- 
tion of this work, M. Dumont has evinced unusual powers of 
discriminating and accurate observation, combined with a high 
capacity of reducing the minutiae of local details under the 
dominion of enlarged and masterly theoretical generalizations. 
Advancing, at the early age of twenty-one, to a task of gigan- 
tic labour, in a region where the unheard of disturbances, and 
almost incredible complexity of its component strata, had 
baffled the sagacity of the most experienced geologists, this 
extraordinary youth at once withdraws the veil of confusion 
which had hitherto disguised the stratigraphical arrangement 
of his native province ; and, as it were, by an intuitive touch, 
reduced to order the entangled and almost incredible phe- 
nomena of dislocation, contortion, and inversion, which had 
perplexed his predecessors in the same field of observation. 
In addition to the scientific value of M. Dumont's exact and 
laborious researches, in illustrating a high and difficult pro- 
blem in positive geology, his work assumes a place of great 
statistical and commercial importance, as describing the struc- 
ture and contents of a rich and productive carboniferous dis- 
?ict, containing eighty-three beds of valuable coal ; and its 
ractical utility has [been fully shewn, by the fact of a se- 
cond edition having been required to supply the demands of 
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the landed proprietors, and persona practically interested in 
the operations and products of the coal mines. The Geologi- 
cal Tribunal of Brussels, including the highly distinguished 
geologist Omalius d'Halloy, at once appreciated duly, and re- 
warded as they deserved, these brilliant discoveries ; but the 
phenomena, represented on M. Dumont's map and sections, 
were so unusually complicated, and apparently impossible, 
that the geologists of England could not but forbear to admit 
their reality, until it was fully confirmed by our personal 
examination, with the aid of that new light which M. Du- 
mont's discoveries had thrown upon them. The result of such 
inquiry has been a full corroboration of M. Dumont's repre- 
sentations; and at this late hour we come forward to ren- 
der him the homage of our tardy but sincere acknowledg- 
ments, a duty too long delayed from the exercise of precau- 
tion in its administration, but for this very reason now be- 
come more urgent when the grounds for conscientiously dis- 
charging it have passed the ordeal of severe and critical inves- 
tigation. It is for this great work, then, on the geological 
constitution of the province of Liege, such as in 1832 it issued 
from the hands of a young, and then unknown, individual, and 
apart from any more recent attempts to identify the Belgian 
formations with those of England, that our Society has awarded 
to M. Andre Hubert Dumont their gold Wollaston Medal for 
the present year, in testimony of their admiration of the al- 
most precocious talents then displayed by him, and of their 
sense of his worthiness to fill the distinguished scientific posi- 
tion to which he is now advanced, as professor of mineralogy 
and geology in the College of Liege." 

On presenting the year's proceeds awarded to Mr Sowerby, 
Dr Buckland said : — 

" It is with no small pleasure that I rise to perform the 
duty of placing into your hands the award that has been made 
to you, by the Council of this Society, of one year's interest of 
the Wollaston Fund, in order to facilitate the continuation of 
your researches in mineral conchology. The services are great 
which have been rendered to geology by the extremely useful 
and well-timed work on fossil shells, which was many years 
ago begun by your excellent father, and continued by him to 
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the end of his life, and has been since conducted by yourself, 
and the association of his name with that of Dr Wollaston re- 
calls to my mind, as it must to the minds of most of my hear- 
ers, pleasing and grateful recollections of the benefits which, 
during their lives, they both conferred on this Society, and 
which their works will have extended to our contemporaries 
and successors in this department of scientific inquiry. It was 
your father's peculiar merit to be one of those accurate and 
enthusiastic observers of nature who have, in modern times, 
contributed so much to remove from science the rugged and 
austere aspect under which it used to be presented ; and who, 
by facilitating to every one the means of advancing pleasantly 
in its pursuits, have, in an essential manner, promoted and 
given popularity to the sciences of botany and conchology. It 
is to mineral conchology, which he has so especially promoted, 
that we, who are occupied with the investigation of the struc- 
ture of the earth, have in modern times been mainly indebted 
for evidences which have led to the establishment of many of 
the most important stratigraphical distributions that have 
arisen from discoveries as to the successive changes in ani- 
mated nature, made known to us by the styidy of fossil shells. It 
was on this foundation that Cuvier and Brongniart established 
their important divisions of the marine and fresh-water strata 
of the tertiary formations, still more minutely distributed by 
Mr Lyell into the Eocene, and Pliocene, and Miocene series, 
according to their relative numbers of extinct and recent spe- 
cies of fossil shells. It was on a similar foundation that Smith 
rested his identification of the secondary formations of Eng- 
land by their fossil remains. It is on the same basis of 
conchological evidence that Mr Murchison has founded his 
fourfold subdivisions of the Silurian portion fc of the transition- 
rocks ; and it is chiefly to the illumination which this branch 
of palaeontology has shed upon the changes that took place on 
the surface of the earth, whilst its strata were in the process 
of formation, that we owe the rapid advance in geological 
knowledge which has been made since the commencement of 
the present century. To this rapid progress, arising from the 
introduction of the evidences of mineral conchology, your 
publications, and those of your family, have largely contributed. 
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You have further co-operated materially in advancing our in- 
quiries, by your personal assistance, at all times cheerfully 
and liberally rendered to all your fellow-labourers, in the same 
field of scientific research, who stood in need of your aid, for 
the elucidation of minute distinctions in the characters of fos- 
sil organic remains, which have at this time become so im- 
portant an element in geology. The volumes of the Transac- 
tions of this Society, and other publications by many of its 
members, including myself, bear further testimony to the va- 
lue of your labours in illustrating our works with drawings and 
engravings of fossil shells and plants, expressing their charac- 
ters with a degree of accuracy and truth, which no pencil or 
burine but those of a scientific artist could possibly accom- 
plish ; and I am sure I give utterance to the feelings of many 
of our fellow-labourers, now around me, when I thus publicly 
acknowledge the services you have rendered, both to ourselves 
and to the science we cultivate ; and testify our satisfaction 
at the present public recognition of your valuable services by 
the Geological Society of London." 



Arrangement of Minerals, founded upon Physical and Che- 

mical Characters. 

CLASS I. 

Characters of the Class. — Specific gravity less than 3.8. 
No bituminous smell. If solid is sapid. 

Order I. Gas. Order II. Water. Order III. Acid. Order IV. 

Salt. 

CLASS II. 

Characters of the Class.— Specific gravity more than 1.8. 
Tasteless. 

A. — Haloidal Minerals. 

Tasteless compounds of Earths and Acids, and of Metals 
and Acids. 
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Subclass I. H ALlATE.Saiine Miner*!*. 
Taxless compounds of Earths and Acids. 

Order I. Kcphallitb— Z,!^A* Saline Minerals.— Genera, Gyp- 
sum, &c 

Order I. Barallitr. — Heavy Saline Minerals, — Genera, Heavy- 
Spar, &c. 

Subclass II. HALOCHALCITE. — Saline Ores. 
Tasteless compounds of Metals and Acids. 

Order I. Baralochalcite. — Heavy Saline Ores. — Genera, Sparry 

Iron, &c. 

Order II. Kcphalochalcitr. — Light Saline Ores — Genera, Ma- 
lachite, &c. 

Order III. Micalochalcite. — Micaceous Saline Ores.— Genera, 

U ran- Mica, &c. 

Order IV. Keralochalcite — Corneous Saline Ores.— Genera, 

Horn-Ore, &c. 

B. — Earthy Minerals. 

Minerals in most cases composed of one Earth or more, fre- 
quently coloured with metallic oxides, especially those of iron. 

Order I. Mica. Order II. Graphite.* Order III. Steatite. 

Order IV. Spar. Order V. Gem. 

C. — Metalliferous Minerals. 

Minerals in which Metals, generally the chief constituents, 
are in the native state, or combined with Oxygen, Sulphur, 
or Arsenic. 

Order I. Ore or Oxide. Order II. Metal or Native Metal. 
Order III. Pyrites. Order IV. Glance. Order V. Blende. 
Order VI. Thiolite. 

CLASS III. 

Characters of the Class. — Specific gravity less than 1.8. If 
liquid the smell is bituminous. If solid, is tasteless. 

Order I. Resin. Order II. Coal. 

* The Order Graphite is placed provisionally among the Earthy Minerals- 
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Notice respecting the Fall of an Aerolite > near Juvinat, in the 
Department of the Ardiche, in France, witnessed on the 
Ibth June 1821. By Professor Forbes. Communicated by 
the Author. 

Last summer, I spent several days in the remote little town 
of Montpezat, in the Department of the Ardeche — formerly 
the Haut Vivarais — examining the interesting extinct vol- 
canoes in the neighbourhood. I accidentally learned that I 
was within a few miles of the spot where a meteoric stone had 
been seen to fall not many years ago, and resolved to devote 
a day to endeavour to obtain an account of the phenomenon 
from eye-witnesses, and to procure a specimen of the mass. 

The place mentioned to me as that where the stone had 
fallen, was the hamlet of Libounet or Libounez, between St 
Pierre Colombier, in the valley of Burzet, and the village of 
Juvinas, the capital of the commune. After a walk of five or 
six miles, through a country of exquisite beauty, I arrived at 
Libounez, situated among trees, on the northern slope, but 
very near the bottom of a steep valley, of no great extent, 
which communicates with that of Burzet. Every body in the 
neighbourhood speaks of the fall of the meteor as an event of 
yesterday, and one never to be forgotten. The field where it 
fell was immediately shewn to me, a small enclosure just be- 
low the village. I inquired for the actual spectators of the 
fall. Dolmaas, who had been mentioned to me, was dead ; 
but with some difficulty I found two brothers, named Serre, 
who were working with some others at their potatoes when 
the stone fell amongst them. One of these men gave in his 
Patois a most animated account of the scene, and their ter- 
ror. With the aid of an interpreter, I extracted the follow- 
ing particulars, agreed upon by those present whom I ques- 
tioned. 

The stone fell in June 1821 — sky clear and wind north — . 
at 4£ p.m. A long roll was heard, then an explosion like a 
cannon, five minutes before the stone fell. It touched the 
ground within a few feet of them, which it perforated to a 
depth of seven palms (54 feet), in a vertical direction. It 
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burnt the ground to a cindery state. No lightning accom- 
panied the noise or the fall. The men were frightened, but not 
stunned. The noise was heard to a great distance ; a man 
present said he had heard it at Argentiere (ten miles in a 
straight line). The people thought it was the devil had fallen, 
and did not venture to dig up the stone for seven days, when 
it was sprinkled with holy water by the priest. The hole was 
exactly the size of the stone. There was no scattering of 
earth. The direction of the 6tone's flight was from the north- 
west : (this seems at variance with the assertion, that it pene- 
trated the ground vertically). The stone had wedged itself 
between two others, and could not be removed without break- 
ing it It weighed 220 pounds, as I learned from the man who 
weighed it. It was sold for six francs ! 

I then went to Juvinas to question the Maire as to the pro- 
cee verbal stated to have been drawn up on the occasion. I 
was a little amused at the circumstances and habitation of that 
dignitary, being an ordinary peasant, living in a wretched ho- 
vel. Where the Archives could be was a puzzle ; and, on 
inquiry, it appeared that the said proces verbal, not having 
been kept in duplicate, had been sent to the Prefecture at 
Privas. 

Being determined to gain every possible information, I sub- 
sequently went on purpose to Privas, the Chef-Lieu of the de- 
partment, and through the civility of M. Berlin, geometre-en- 
ehef du Cadastre, I obtained a sight of, and was permitted to 
copy, this quaint and amusing document, which has, it appears, 
been already published in one of the French journals. 

It appears from other accounts, that the meteor was seen 
by many persons at Viviers (twenty-five miles from Juvinas) 
descending apparently on the Coirons (N.W.), with the ap- 
pearance of a brilliant star. After disappearing, it left a 
smoky trace. 

Another eye-witness, M. Jules de Malbos, at Bariat, eight 
leagues from Juvinas, heard two detonations ; and happening 
to be looking up, watching his men stripping mulberry trees, 
he saw a luminous meteor fall perpendicularly. It left a rib- 
band of 6jnoke, which remained tranquilly for more than ten 
minutes (Ann. de Chimie et de Physique, torn. xvil). 



Digitized by Google 



On the Geology of Scandinavia and Spitzbergen. 387 
Vauquelin gives the following analysis of 5 grammes 

Silica, 2.00 

t Alumina, • • • • • 0*67 

Iron and Manganese, . . 1.35 

Lime andMagnesia, . 0.40 
Sulphur "\ 

^ hrome ' L .... 0.58 

Copper, f 

Potassa. .) 5.00 

It differs from other aerolites chiefly in containing no nickel, 
but traces of copper and potassa (Ann. de Chimie, xviii. 421). 
It is not magnetic. 

I find its specific gravity to be 3.122 at 52°. 



Observations on the Geology of Scandinavia and Spitzbergen. 
By M. Eugene Robert. Communicated to the Imperial 
Academy of Sciences of St Petereburgh.* 

M. de Struve communicated, on the 11th January, the fol- 
lowing abridged view of the geological observations made by 
M. Eugene Robert in Scandinavia and Spitzbergen, during 
the expedition of the French corvette la Becker che in 1838. 

This geologist first directed his attention to the constitu- 
tion of the islands of Denmark and Holstein. He ascribes 
their formation to marine currents, a cause still in operation, 
and which may ultimately wholly obliterate the Sound and 
the Belts, and by so doing, convert the Baltic into a Caspian 
Sea. He adduces in support of hi i theory, 1*/, The point of 
Skagens Udde in Jutland, which l erfectly represents, in the 
Gulf of Christ iania, one of those s.ilient angles formed by the 
land gaining upon the water in proportion as the latter re- 
cedes. 2d, The Island of Jomfrul and on the east side of Nor- 
way, which is gradually continuir g to extend itself, and re- 
presents very correctly, by its lengthened form and composi- 
tion, the Aasar of Sweden, which M. Robert ascribes to the 
same phenomenon. With regard to the great blocks contained 
in these alluvial deposits, he is of opinion, that they have been 
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transported by ice to the plains they now occupy. According 
to M. Robert the greyish sandy argillaceous soil of Ham- 
burgh, Zealand, the rich valleys of Norway, particularly the 
basins of Christiania and Drontheim, are assignable to the 
same cause, namely, the disintegration of the clay -slate 
rocks, so abundant in this country. The bottom of the 
sea, where it washes these coasts, and even at a distance from 
them, is likewise composed of the same elements. M. Ro- 
bert then cites a great number of facts which tend to shew 
that all the coasts of Norway and Sweden exhibit marks of 
the sea to the height of 600 or 700 feet, as proved by the ex- 
istence of polished and rubbed blocks of a rounded form, or 
by the deposition on their surface of fossil shells, the greater 
part of which still live in the sea. He particularly mentions, 
in support of his opinion, a secondary limestone near Chris- 
tiania, pierced by the Saxicava rugosa, at the height of 
400 feet above the present level of the sea, and beds of shells 
at Krageroe (east side of Norway), at the North Cape in 
many places, and at Soederhamn (on the east side of Sweden) . 
He observed likewise, near the North Cape, numerous ter- 
races or old banks, which seem to indicate that the phenome- 
non of the elevation of Scandinavia, or the sinking of the wa- 
ters of the sea, was occasionally subject to intermissions. 
Having observed, moreover, indications of the presence of 
the sea in the centre of the tract which separates the wa- 
ters of the Icy Sea from the Baltic, M. Robert has also come 
to the opinion, that, formerly, Norway and Sweden formed 
only an island or a great archipelago. M. Robert is much 
more inclined to favour the opinion, that the waters have re- 
ceded in the northern parts of the globe, than that there has 
been an elevation of the soil, seeing, that of all the countries 
with primitive mountains, Scandinavia, with an extent of 15° 
of latitude, is perhaps the only one which has never been 
shaken by an earthquake, and which presents neither volca- 
nic deposits, properly so called, nor the least appearance of a 
thermal spring. 

According to the same geologist, the gigantic wall which 
forms the North Cape, is composed of a diallagitic syenite, or 
of the norite of Esmark : but he mentions particularly a small 
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nameless islet placed more to the north, which being composed 
of gneiss, will leave to that rock the glory of forming the ex- 
treme northern boundary of Europe. 

At Hammerfest, M. Robert found an extensive deposit of 
volcanic scoriae coming, no doubt, from Iceland, and, among 
the drift wood from America and Russia, the fruit of Mimosa 
scandem, an occurrence only of interest by illustrating the 
history of currents. 

From Hammerfest, the French expedition repaired to 
Spitzbergen, which M. Robert found to belong almost entirely 
to the secondary and transition periods, notwithstanding the 
pointed form of its mountains, which caused the Germans, as 
is well known, to name the country Spitzbergen. This coun- 
try must have undergone some great commotion, judging from 
the upraising of the strata of the coal-formation ; and it pre- 
sents, as well as Norway, evident marks of having been co- 
vered by the sea. M. Robert thinks, that the appearance of 
this island is contemporaneous with that of the mountains of 
Scandinavia, that, in a word, they are sisters. Here, in par- 
ticular, he noticed high mountains of calcareous breccia ( Na- 
gelflue J, and others composed of a great number of strata 
containing black bituminous coal, and impressions which ap- 
pear to have belonged exclusively to large monocotyledonous 
and herbaceous or annual plants, but there were no impres- 
sions of ligneous plants, such as tree-ferns. On this subject 
M. Robert remarks, that this fact, if fully established, goes to 
support the theory of the primitive heat of the globe, for while 
the present temperate regions were capable, under this influ- 
ence, of causing the development of large palms, tree-ferns, 
&c, as is proved by the fossils, nothing could grow, at the same 
period, in Spitzbergen, but herbaceous plants, the six months 
of night inevitably producing putrefaction, and, consequently, 
the absence of ligneous vegetables. M. Robert has likewise 
observed in Spitzbergen, a limestone with spirifers, &c, and 
has seen a hypersthenic syenite in numerous places which is 
covered by a steatitic slate without any kind of fossil. M. 
Robert has paid particular attention to the glaciers of this 
island, which are as numerous as the valleys, and run directly 
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to the sea. He is of opinion, that, the greater part of the 
floating ice of the northern sea comes from these glaciers ; 
he even thinks that there are no fields of ice in the ocean but 
when there is land in the neighbourhood, and that it may 
easily happen, for this reason, that there should be none at 
the pole itself. On returning from Lapland, M. Robert visit- 
ed the copper mines of Kaanord, situated in the Altenfiord, 
and found them very rich in produce, and also in minerals. 
One of them is in the norite of Esmarck, and the other in a 
calcareous breccia. The great plateau of Lapland was found to 
be entirely composed of gneiss, and covered with a deposit of 
magnetic sand, which he ascribes to its having been the site of 
a large lake. He has likewise ascertained that the sand of the 
great rivers of this country, such as the Alten and the Muo~ 
nio, contain a great deal of oxidulated magnetic iron. He 
found this metal also in a vegetable earth, and thinks that, for 



making observations with the magnetic needle. Finally, M. 
Robert has directed his attention to the transported matters 
of the soil of Scandinavia, or, in other words, the erratic boul- 
ders ; instead of considering them as such, or referring them 
to any violent agency, he is of opinion that, in most cases, 
they are not remote from their original site, and that their 
rounded form, and occurrence in collected masses, are owing 
to causes still operating on the globe, such as the continued 
washing of the sea, torrents, &c. Neither does he believe that 
the worn appearances ( rognures), sometimes noticed in the 
Scandinavian rocks, are owing to the alleged phenomenon, 
very gratuitously dignified, according to him, with the title of 
diluvium. 



Notice of Greenockite, a new Mineral Species of the Order 

Blende, 

Description. — Form, prismatic ? Colour, between honey and 
orange yellow, rarely inclining to brown. Colour of the 
streak, reddish orange. Lustre, shining, resinous, somewhat 



Digitized by Google 



Notice of Greenockite, a New Mineral Species. 391 

inclining to adamantine. Semi-transparent to semi-trans- 
lucent. Hardness, about 3.5. Specific gravity, 4.8. 

Chemical composition* — It is a proto-sulphuret of cadmium, 
and itsformula is Cd S. 

Geographical and Geognostical Situations. — It occurs near 
Bishopton in Renfrewshire, in a porphyritic and amygdaloidal 
trap rock, containing crystals of felspar and amygdaloidal por- 
tions of calcareous spar, green earth, &c. Cavities lined with 
prehnite are often met with ; and the Greenockite is found 
either superimposed on the botryoidal surface of that mineral, 
or disseminated through its fibrous mass. 

History. — This mineral was first noticed as an undescribed 
substance by Lord Greenock, in compliment to whom we 
have named it Greenockite. We are informed by Mr Brown 
of Lanfyne, that he has had specimens of it in his possession 
for many years, and that in his collection it was arranged 
among the zinc blendes. The Greenockite is a species of a new 
genus (the 6th in number) of the 5th order of the 2d class 
of the systematic arrangement, which we intend soon to lay be- 
fore our readers, and of which a tabular view appears in our 
present number. It is to be regretted that the limited num- 
ber, and the small dimensions, of the specimens hitherto ob- 
tained, do not admit of the characters of this beautiful and 
interesting substance being very fully determined. The crystals 
are short 6-sided prisms, with truncated 6-sided pyramidal ter- 
minations ; and two pyramids of different degrees of acuteness 
have been noticed. These prisms have, at first sight, much 
the appearance of regular 6-sided prisms, but are probably 
compound forms. The faces of the more acute pyramid are 
transversely streaked. 

Mr Brooke of London, to whom we sent some of the crys- 
tals for examination, has kindly sent us the following sketches 
of two of the crystals, with the accompanying measurements 
and remarks. He says, " the form appears to be a regular 
6-sided prism, but I suspect that it is derived, like sulphate 
of potash, from the intersection of three rhombic prisms. I 
have measured the broken crystal, and find the angles to be 
very nearly 



Digitized by Google 



392 Mr ConnelFs Chemical Examination of 

" ab 136° 40' ; ac 118° ; ad 90° ; V e about 176°, a salient 
angle resulting, I conclude, from the composition of two crys- 
tals. 

No. 1. No. 2. 




" No. 2 is evidently a compound crystal, but I must have 
better means than the single crystal has afforded, to be en- 
abled to discover the primary form. I do not observe any 
rings in looking perpendicularly through a and the parallel 
plane, which, although the crystal is only translucent, I think 
I should do if the primary form were a rhomboid, or rhom- 
bohedron as now called. The lines represented on the faces 
of No. 2. present bold salient and re-entering angles. The 
only appearance of cleavage, I have found in breaking the 
small crystal, is parallel to the lateral planes d of the hexago- 
nal prism, but I am not certain that these are more than 
planes of composition of intersecting crystals." 



Cliemical Examination of Greenockite, or Sulphuret of Cadmi- 
um. By Arthur Connell, Esq., F.R.S.E. (Communicated 
by the Author). 

A fragment of Greenockite, heated in a glass tube, decre- 
pitated and acquired a fine carmine red colour, and, on cool- 
ing", recovered its vellow tint. At a red heat it did not fuse 
or volatilize. It gave off no moisture. 

In powder, it was readily soluble in heated muriatic acid, 
with strong odour of sulphuretted hydrogen. Carbonate of 
soda caused a white precipitate soluble in ammonia. The mu- 
riatic solution, by evaporation, afforded a white prismatic crys- 
tallization, not deliquescing in an ordinary atmosphere. This 
character distinguished the mineral from zinc-blende, which 
it resembles, and suggested the idea that it might be sulphu- 
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ret of cadmium, as the change of colour, by heat, seemed also 
to indicate. This supposition was confirmed on finding that 
the precipitates by potash, and by carbonate of ammonia, were 
not dissolved by excess of the precipitants, and that sulphu- 
retted hydrogen threw down, from a muriatic solution, with 
excess of acid, a fine yellow precipitate. After the current of 
sulphuretted hydrogen no longer caused a precipitate, the solu- 
tion was neutralized by ammonia, when a few dark flocks of 
sulphuret of iron fell. The current of sulphuretted hydrogen 
was then removed, but no farther precipitate was occasioned ; 
shewing the absence of zinc, a conclusion farther confirmed 
by finding that the excess of potash, and of carbonate of am- 
monia, used as precipitants, took up nothing. The muriatic 
solution of the mineral farther gave a yellow precipitate with 
hydrosulphuret of ammonia, and white precipitates with prus- 
siate of potash, oxalate of ammonia, and phosphate of soda, 
and no precipitate with sulphuric acid. A piece of zinc threw 
down reduced metal as a grey ramification. 

These various reactions left no doubt that the mineral un- 
der examination was sulphuret of cadmium, that it contained 
no zinc, and that the only impurity which could be detected 
was a slight trace of iron. The observations were farther 
confirmed by comparative trials made on a solution of metal- 
lic cadmium. 

I was indebted to Lord Greenock for a crystal of the mi- 
neral sufficiently large to enable me to take its specific gravity, 
and also determine the proportions of the constituents. The 
specific gravity of this crystal was found to be 4.842 at 60° F 
Previous to analysis, the dark and opake portions were se- 
parated. 

3.71 grains of the transparent portion of the mineral were 
reduced to somewhat coarse powder, and fuming nitric acid 
was poured on them drop by drop in a deep flask, and the 
whole digested with excess of acid, till all the sulphur which 
had separated was dissolved. Water was then added, and the 
sulphuric acid thrown down by muriate of barytes. The sul- 
phate of barytes, after being well washed with hot water, was 
dried and ignited; and weighed 6.07 grains, equivalent to 
•837 grains of sulphur. 

' a 
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The excess of barytes was then removed from the liquid, 
after concentration by heat, by sulphuric acid. After again 
concentrating, carbonate of ammonia was added in excess. 
The carbonate of cadmium was separated by filtration, and 
well washed, dried, and ignited. The oxide of cadmium thus 
obtained had an ochre-yellow colour, and weighed 3.28 grains, 
equivalent to 2.868 of cadmium. A little of it dissolved in 
muriatic acid was entirely taken up by excess of ammonia. 

The filtered liquid was then evaporated by heat, but no pre- 
cipitation had taken place when all smell of carbonate of am- 
monia had disappeared ; thereby confirming the previous ob- 
servations as to the absence of zinc. The evaporation was 
carried to dryness, and the ammoniacal salt driven off by heat. 
A residue of .04 remained of a reddish-white colour, which, in 
so far as its small quantity permitted examination, was found 
to be, in part at least, a subsulphate of iron, insoluble in wa- 
ter, and scarce soluble even in acids, till previously boiled with 
potash ; but, as the proportion of its constituents could not be 
determined on so little material, the iron could not be com- 
puted in any other way than by stating it as a trace in the 
mineral, its amount, on any view, being very small ; and if 
more than such, this was not the stage of the analysis in which 
it should have been obtained. 

We have thus, in the 3.71 grains of the mineral under ana- 
lysis, 

Sulphur, . . . .837 22.66 
Cadmium, . 2.868 77.30 

Iron, traces. 

3.706 99.86 

which agrees completely with the theoretical composition of 

1 atom Sulphur, . 201.16 22.40 
1 atom Cadmium, 696.76 77.59 

897.92 99.99 

The mineral is thus a protosulphuret of cadmium, and its for- 
mula C d S. It is, so far as I know, the only separate ore of 
cadmium hitherto discovered. 

It is readily distinguished by its blowpipe reaction from 

•nc-blende, the mineral which ranks nearest it in the system. 

com its decrepitating property, it is difficult to act on it per 
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se on charcoal ; but when this can be accomplished, the usual 
yellowish-red ring, arising from the oxidation of sublimated 
cadmium, is formed around the fragment. When mixed with 
soda and acted on, on charcoal, this ring continues to be formed 
to the last, without any of the white sublimate which zinc- 
blende affords. With borax it yields a transparent yellow 



New Observations on the Effects of Veins of Quartz. By M. 
Rozet. (Communicated to the Academy of Sciences.) 

In a memoir on the mass of mountains which separates the 
Loire from the Rhone and the Saone, previously presented to 
the Academy, I shewed that quartz forms conical eminences at a 
considerable number of points between the base of Mont-Pilat, 
in the Departetnent de la Loire, and near Avallon, in the De- 
par tement de P Yonne. These cones have pierced the porphyry, 
granite, gneiss, slate, and carboniferous formations. They are 
every where accompanied by numerous veins of quartz, of the 
same nature as that of the cones, and which traverse the va- 
rious rocks in all directions, sometimes even penetrating to 
lower parts of the lias. These veins, while flowing out at the 
surface of the granite, of which they have agglutinated the 
debris, have formed those remarkable rocks the arfcoses, which 
M. de Bonnard was the first to notice. During that operation 
they have produced a number of curious effects, which I have 
described in my memoir ; but the environs of Semur and 
Brionnais (Saone-et- Loire) having this year presented to my 
observation phenomena of another description, and of a certain 
degree of importance, I request the permission of the Academy 
to communicate a succinct account of them. 

Around the village of Saint-Christophe in Brionnais, we see 
making its appearance a granite containing large rose-red 
crystals, which is decomposed with facility, is quarried at se- 
veral points for sand, and is traversed by veins of hyaline 
quartz, which passes into calcedony. This granite is covered 
by a thick bed of reddish marls and arkoses, which supports 
the largely-devebped lias of that part of the country. At 600 
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yards to the north of the village, on the new road to Charolles, 
we observe the limestone, containing Gryphea arcuata, di- 
rectly covering the granite, and so connected with it, that 
there results an insensible, but mechanical passage, from the 
. one to the other. The granite, ;in its upper portions, being 
impregnated with limestone, effervesces with acids ; and the 
limestone, in its inferior portions, contains so large a quantity 
of crystals of felspar, that there results a very singular calci- 
phyre. Near the bottom, the felspar is much more abundant 
than the limestone, but it diminishes as we proceed upwards, 
and, at a yard and a-half above the granite, the crystals of 
felspar have disappeared. In all this portion of the lias-for- 
mation there is not a trace visible of organic remains. But 
in the beds immediately above, and which are intimately con- 
nected with the calciphyres, we find abundance of the Gryphea 
arcuata and other characteristic fossils. In the portion contain- 
ing the crystals of felspar, the stratification of the limestone is 
very confused, and, indeed, frequently has entirely disappear- 
ed ; the limestone itself is much altered ; its density is sensi- 
bly augmented ; it has assumed a yellowish colour and a crys- 
talline aspect ; at a greater distance it has become brown, with 
yellow spots ; this last variety contains few crystals of felspar ; 
in the two modified varieties we remark a great number of 
quartz veins, which lose themselves insensibly, and never rise 
to the shelly beds ; below, the veins become connected with 
large trunks which traverse the inferior granite, and are true 
veins, identical with those which we notice in the whole gra- 
nitic mass. It is the eruption of the quartz, evidently contem- 
poraneous with the first period of the lias deposit, which has 
thrown the crystals of felspar into the limestone, and amalga- 
mated with it the granite which had been cooled for a long 
period previously. In all this portion the limestone has be- 
come magnesian, and especially in the neighbourhood of the 
'ins of quartz. The brown variety, which is the most altered, 
,id in which the veins of quartz are the most numerous, is 
also the most magnesian. I found in it nearly a third of mag- 
nesia, of iron, and of silica, a fact which has been confirmed at 
the School of Mines by M. Elie de Beaumont. 

Here, then, we have an example of limestones rendered 
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magnesian by the influence of veins of quartz, which presents 
some analogy to the mode of formation of dolomites by the in- 
fluence of black porphyries, a phenomenon pointed out a long 
time ago by Von Buch in his beautiful memoirs on the subject. 

At St Christophe we have another fact, viz. the intimate 
union, without any intermediate rock, of granite, the most an- 
cient Plutonic rock, with the lias, a Neptunian rock, filled with 
marine shells. Facts of this kind, whose cause was unknown, 
have often been cited, to prove that the granite was of the 
same epoch as the jurassic formation. What I have now 
stated, proves that observers may be deceived in this respect. 
(Comptes Rendu* de PAcademie dee Sciences). 



Description of several New or Bare Plants which have lately 
Flowered in the Neighbourhood of Edinburgh, and chiefly 
in the Boyal Botanic Garden, By Dr Graham, Professor 
of Botany. 

10th March 1840. 

Bouvardia splendens. 

B. splendent ; foliis ternis, raro oppositis, lanceolatis, acuminata, utrin- 
que scabris ; stipulis lacineato-subulatis ; ramis trigonis subglabris ; 
stylo exserto ; corolla* tubo intus barbate 

Bouvardia splendens, Bot. Mag. 3781. 

Description. — Shrub with long, slender, diffused branches, grey and 
cracked when matured, when young trigonous, subglabrous, coloured 
on their upper side, green on the lower. Stipules subulate, occasionally 
cut, elongated, adpressed. Leaves ternate, rarely opposite, lanceolate, 
acuminate, strongly veined, scabrous on both sides, bright green above, 
pale below. Corymbs terminal, with three lateral branches and a lead- 
ing stalk, which is once or oftener divided in a similar way. Calyx 
green, slightly scabrous : tube adherent ; limb 4-parted, segments subu- 
late, diverging, and having minute intervening teeth. Corolla of uni- 
form very hright vermilion colour, acquiring a faint lake tint, slightly 
scabrous ; tube of equal diameter above and below, bluntly 4-angled, 
nearly five times longer than the calyx, bearded near its base within ; 
limb 4-parted, segments ovate, spreading, subacute. Stamens four, in- 
cluded ; anthers sessile, attached by their middle to the corolla at about 
three-fourths of its height ; pollen yellow. Stigma bifid, fleshy, glandu- 
lar, segments oblong, slightly divaricated at the apex. Style central, fi- 
liform, glabrous, exserted at the apex. Germen inferior, bilocular, 
shortly elliptical or obovate, compressed ; placentae large, central ; ovules 
numerous, imbricated, winged all round, resembling concave scales. 

There is no doubt great similarity between this and the Bouvardia triphylla 
of Botanical Magazine, but its freer growth, the much greater splendour 
of its vermilion colour, the narrower, more lanceolate, more acuminate, 

VOL. XXVIII. NO. LVL APRIL 1840. D d 



Digitized by Google 



398 



Dr Graham's List of Bare Plants. 



more scabrous leaves, the greater length of its stipules, and its exserted 
style, seem to justify the separation of it from any variety of that spe- 
cies. It was obtained from the Chiswick Garden by Mr James Mac- 
nab in September 1838, and flowered very freely in the greenhouse of 
the garden of the Caledonian Horticultural Society in July and Au- 
gust Mr J. Macnab does not know whonce it was introduced ; he has 
made many attempts, always unsuccessful, to propagate it by cuttings 
from the branches, but has fouud it very easily propagated by slips from 
the roots, not half an inch long, covered so as to leave the upper ex- 
tremities only exposed, and level with the surface. He has distributed 
many plants obtained in this way under th* name I have adopted. 
There is scarcely any thing more brilliant in cultivation than a large 
specimen covered with clusters of its most splendid flowers. The seeds 
formed, but did not ripen. 

Erysimum Perofskiannm. 

£. Perofskianum ; annuum vel bienne, setis bipartitis scabrum ; caule 
simplice, foliis lanceolatis, remote denticulatis ; pedicellis calyce 
duplo brevioribus ; petalorum ungue calycem vix superante; siliquis 
setis bipartitis scabris, stylo teretiusculo pedicelloque quintuplo lon- 
gioribus. 

Erysimum Perofskianum, Fisch. £ Meyer, Index quartus Sem. in Hort. 
Bot. Imper. Petropolit. ann. 1837.— Bot. Mag. 3757. 

Dsscriftion.— Stan ascending, weak, angled, simple. Leaves of nearly 
uniform green on both sides, scattered, lanceolate, remotely denticu- 
late, attenuated at the base, recurved at the apex, with bipartite ad- 
pressed hairs ; middle rib prominent behind, 2-4 lateral obscure nerves. 
Spike racemose, terminal, many-flowered, pedicels spreading. Calyx 
pale, erect, deciduous ; sepals unequally bulging, and distant at the 
base, keeled at the apex, especially the two which are longer and nar- 
rower. Corolla of uniform orange colour; lamina? of the petals sub- 
orbicular, spreading at right angles, at first slightly concave, afterwards 
reflected, shorter than the slender wedge-shaped claws, which are 
scarcely longer than the sepals. Stamens distinctly tetradynamous, the 
shorter equal to the claws of the petals. Hypogynous glands dark green, 
indented by the claws of the petals, secreting much honey. Pistil 
longer than the stamens; germen spreading, 4-sided, slightly pubescent, 
having many ovules in one row ; style less than half the length of the 
germen ; stigma capitate, cleft across the vertex. Siliqua corapresso- 
four-sided, rough with bipartite adpressed hairs, crowned with the per- 
sisting style, which is nearly as long as the pedicel, and 4-6 times 
shorter than the siliqua. 

Seeds of this very pretty plant (which belongs to De Candolle's 2d sec- 
tion of the species, Cuspidaria) were received at the Royal Botanic 
Garden, Edinburgh, in May 1838 from Dr Fischer, and the plants 
raised that season flowered in a cold frame in May 1839. They ripened 
seed. The species is a native of CabuL 

Gar do quia multiflora. 

G. mtdtijlora ; fruticosa, subglabra ; foliis petiolatis, ovatis, obtusiuscu- 
lis, subcrenatis, basi rotundatis, viridibus, subtus pallidis, floralibus 
conformibus ; verticillastris laxis, subsecundis ; cymis pedunculatis, 
vix dichotomis; calycis glabriusculi dentibus acutis, fauce intus 
nuda ; corollis calyce triplo longioribus. — Benth. 

Gardoquia multiflora, Ruiz et Pavon, Fl. Peruv. et Chile ined. 4. t. 495, 

f. a.— Benth, Labiat 398.— Bot Mag. 3772. 
Bizoa ovatifolia, Cav. Ic. Bar. 6. 56, t. 578. 

Description. — Shrub erect, much branched, as well as the stem ; branches 
spreading, obscurely 4-sided, bark cracked. Leave* petiolate, ovate, re- 
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fleeted in the edges, glabrous on both sides, of lively green above, do tted 
and rather paler below, where also the middle rib and oblique reins 
are prominent. Peduncles (3 lines long) axillary, solitary, collected to- 
wards the extremities of the branches, 3-flowered, glabrous ; pedicels 
rather longer than the peduncle, the lateral ones having a small ad- 
pressed bractea on their outer side at the bnse, and two opposite ones 
below the middle, the central one being without any bractea?. Plovers 
handsome, pendulous. Calnx (\t\\ of an inch long) slightly curved, 
green, sprinkled with glands, and very obscure pubescence, teeth erect, 
nearly equal, the uppermost rather the smallest. Corolla five times 
as long as the calyx (at least in cultivated specimens) red-purple ; tube 
clavato-funncl-shaped, slightly compressed laterally, slightly pubescent 
on the outside, hairy within, especially on the lower side and towards 
the limb; limb 2-lipped; upper lip slightly reflected, of two rounded 
teeth, lower lip of throe, more recurved, linear segments. Stamens ex- 
serted, straight, distant, the two longer projecting forwards from the 
centre of the flower, the two shorter parallel to and above them; fila- 
ments colourless, adherent to about the middle of the tube, above which 
they are free, and at the point of separation the corolla projects in little 
external corresponding eminences; anthers dark lilac, of two much 
divaricated lobes, opening along the vertex ; pollen white. Pistil equal 
to the longest stamens, pale lilac towards the top; stigma bifid, seg- 
ments nearly equal, subulate, curved outwards ; germen-lobes erect, 
placed upon a fleshy disk, which is longer than the lobes. 
This very ornamental plant was received at the Garden of the Caledonian 
Horticultural Society from Mr Atkin, nurseryman, Northampton, in 
J une 1838, and produced in the greenhouse a succession of flowers du- 
ring nearly the whole summer and autumn of 1839. It very much re- 
sembles Gardoqnia grandiflora, but may be distinguished from this espe- 
cially by its foliage bein^ perfectly glabrous even when young, by ita 
patent, not erect branches, and by its shorter style. 

Osbeckia canescens. 

O.canescens ; caule fruticoso, erecto ; foliis cordato-ovatis, obtusis, utrin- 
que tuberculatis, subtus incanis ; paniculis terminalibus axillaribus- 
que; bracteis ovatis, caducis ; floribus erectis ; calycibus ovatis, 5- 
fidis, tuberculato-incanis ; petalis obovatis, glabris ; staminibus 10 
fertilibus, connectivis ineequalibus. 

Description. — Stem (7 feet high) weak, requiring support, 4-sided, rough, 
hoary : branches erect. Leaves (3 inches long, If broad) shortly petio- 
late, opposite, decussating, subcordato-ovate, blunt, 5-7-nerved, spread- 
ing, deflected when old, tubercular on both sides, bright green above, 
hoary below. Peduncles axillary and terminal, often divided, many- 
flowered, in panicles at the extremity of the branches. Bractea soli- 
tary at the origin of the pedicels, concave, ovate, caducous, articulated 
at the base, (xtlyx on the outside, like the pedicels, and the greater 
part of the plant, hoary, within glabrous; tube ovate; limb 5-partite, 
segments ovato-deltoid, spreading, with alternate external filamentous 
erect appendages. Flowers (l£ inch across) very numerous, very hand- 
some ; petals obovate, scarcely emarginate, cuneate towards the base, 
glabrous, reddish-lilac above, paler below, inserted into the throat of 
the calyx. Stamens 10, all fertile, declined ; filaments glabrous, about 
half as long as the petals, inserted into the throat of the calyx ; anthers 
purple, compressed laterally, undulate along the face, nearly straight, 
opening by a pore at the apex ; connective bright red, in five, in which 
the anthers are erect, having a sessile emarginate yellow auricle at the 
base, in the other five twice as long as the anthers, and ascending, the 
auricle being elongated subemarginatc and yellow. Pistil about as long 
as the longest stamens ; stigma blunt, small, greenish ; style glabrous, 
declined in tae opposite direction from the stamens, very slightly ta- 
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pairing upwards, articulated at the baso j jrermcn hoary, naked and brant 
at the apex, included within the calyx-tube, of five blunt lobes, adhering 
to the calyx at the angles only, 5-locular, dissepiments alternating vrfyh 
the lobes ; placentas central ; ovules numerous. 
This is an extremely handsome plant, and flowers very freely in mode* 
rate heat in July and August. We received it at the Botanic Garden, 
Edinburgh, from Berlin, under the mime adopted, but I have not seen 
any account of it published, nor was its native country communicated 
to me. 



Proceedings of the Royal Society of Edinburgh. 

* 

1839, December 2. — Sir T. M. Brisbane, Bart, President, 
in the Chair. The following Communications were read : — 

1. Solution of a Functional Equation, with its application to 

the Parallelogram of Forces and to Curves of Equili- 
bration. By Dr Wallace, Emeritus Professor of Mathe- 
matics. 

2. On General Differentiation. Part I. By Professor Kel- 

land. 

December 16. — Sir T. M. Brisbane, Bart. President, in the 
Chair. The following Communications were read 

1. Experiments on the Development and Growth of the Sal- 
mon, from the exclusion of the ovum to the age of two 
years. By Mr Shaw, Drumlanrig. Communicated by 
James Wilson, Esq. 

The an tli or, in this paper, gives an account of the continuance 
and confirmation of his experimental observations on the growth 
of salmon fry, as formerly communicated to the Society* He con- 
siders the objections made to his artificial ponds, in so far as they 
were supposed to afford an insufficient supply of food, to be with- 
out reasonable foundation, as these ponds actually abound with the 
ordinary insect food of fishes, and the young broods themselves 
correspond in every way to those of the same age in the natural 
streams and pools of the river. He had previously ascertained 
and stated, that young salmon remain in their native river for two 
years (under the names of parrs, pinks, fingerlings, &c), and du- 
ring that period, or till near its close, he applies to them the name 
"parr, as that by which they aro usually designated in Scotland. 
The hatching of the ova is regulated in a great measure by the 
nperature of the season, In severe winters, the principle of life 
slowly developed. He found, by experiment, that spawn placed 
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in a stream of spring water of the average temperature of 40°, ex- 
hibited the embryo fish (visible to the naked eye) by the end of 
the 60th day, and was hatched on the 108th day after impregna- 
tion. Spawn deposited by the same parent on the same day in the 
river (the average temperature of which, fur eight weeks, did not 
exceed 33°), did not exhibit visible young until the 90th day, and 
131 days elapsed before their final hatching. Yet the departure of 
the more advanced fry sea-wards does not seem to depend on the 
variable time of hatching, — the first week of May, of the second en- 
suing season, being a very regular period for the main body, and on 
the occasion in question, large shoals of salmon fry were descending 
the river on the very day (10th May) on which the young of that 
year were only emerging from the ova. Yet the usual belief is, 
that they migrate in thp course of the same spring in which they 
are hatched. 

Mr Shaw's paper is accompanied by an extensive and varied 
collection of specimens, which exhibit the development of the 
fry from the period of hatching until the termination of the se- 
cond year. A parr or young salmon twelve months old, mea- 
sures about three and three-fourth inches in length, and exhi- 
bits what may be called the ordinary summer aspect. It corre- 
sponds in age and size with those which, in the natural bed of the 
river, are denominated " May parr," and it is these latter alone 
(with such as have been recently hatched) that are found in the 
river after the beginning of May, as about that period the two- 
year-olds all migrate to the sea. May parr are to be regarded as 
identical with the <; Pinks of the river Hodder," alluded to by Mr 
Yarrell, but they are the produce of the preceding spring, instead 
of being, as usually supposed, only a few weeks old. They re- 
main all summer, and throughout the ensuing winter, iu the river, 
aud, by an anomalous, or at least unusual, economy of nature, the 
males in the course of this early period become fit for generative 
purposes, and are seen to associate with the female adult salmon. 
A characteristic examplo of this stage was taken from the pond 
on the 14th November 1838, being then eighteen months old, 
and at that age all the males of the different broods exhibited a 
matured sexual character in relation to the milt, but none of the 
females of the same age shewed any signs of roe. Those in the 
bed of the river manifested the corresponding character of each 
sex, — that is, of maturity in the male, of immaturity in the female. 

The great constitutional change which converts an old parr into 
a young salmon, usually takes place in the month of April of the 
second ensuing year. Specimens taken from the pond on the 5th 
of January 1839 measured six inches in length, and were twenty 
months old. They exhibited all the ordinary characters of the 
parr, commonly so called. But such as were allowed to survive 
till the 24th May, although they gained only half an inch iu 
length, cast off lite livery of the parr, and assumed that of the sal- 
mon, — this change consisting chiefly in the following particulars : the 
black opercular spots disappeared, the almost colourless pectoral fins 
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became suffused with an inky hue at their extremities, the broad 
perpendicular bars or blotches on the sides were effaced, and the 
prevailing hues of dusky brown and yellowish-white were con- 
verted into deep bluish-black above, and into silvery white below. 
Various other specimens exhibited by Mr Shaw exemplify a simi- 
lar change, and some of these distinctly shew, as it were, the in- 
termediate or transitionary state between the parr and salmon. 
The whole, however, belonged to broods which, as formerly ex- 
plained by the author, were the original produce of adult salmon. 

The observations hitherto reported were made in confirmation 
and continuance of those formerly laid before the Society by the 
same author. But the circumstance of the male parrs in a state of 
sexual maturity being found to accompany the female adult salmon 
while she deposits her ova in the river, suggested the idea of the 
following singular and successful experiment. In the month of 
January 1837, Mr Shaw took a female salmon weighing 14 lb. 
from the natural spawning bed, from whence he also took a male 
parr weighing one ounce and a half. With the milt of the latter he 
impregnated the ova of the former, and placing the spawn in the 
stream of his pond he watched its development, as he had that of 
the salmon spawn fecundated in the ordinary way, and found the 
hatching and subsequent growth in all respects to correspond. 
These experiments were repeated with the same results in the 
winter of 1838, and the parrs (taken from the river) which had 
been used as males, were kept alive till spring, when they assumed 
the migratory dress of young salmon. He also tried a corresponds 
ing experiment, by impregnating the ova of three adult female sal- 
mon taken from the river, with the milt of three parr bred iu the 
confinement of the ponds, and the result was the same as to suc- 
cessful hatching and final growth, — this fact, moreover, shewing 
the constitutional strength of the pond-bred breed, and tliat they 
had not deteriorated or been altered in their natural character and 
attributes by confinement, as had been supposed. The specimens 
used in these experiments are exhibited to the Society, that all in- 
terested may satisfy themselves by ocular inspection. 

One of these specimens is itself the produce of a male parr 
and female adult salmon ; in other words, it is what naturalists 
(supposing the parr and salmon not to be identical) would call 
a hybrid or mule. Now, it is admitted by physiologists that 
the general rule in regard to these mixed prodm tbns, from kinds 
not specifically the same, is, that they do not bretd ; yet this male 
parr, originally produced from a parr and salmon, has itself become 
the parent of a numerous and healthy progeny of young salmon; 
and Mr Shaw attaches great importance to this fact, the experi- 
mental particulars of which are carefully detailed in his paper, ft 
had, iu truth, been objected to Mr Shaw's former experiments, that 
by a forced alliance between the parr and salmon, he had not proved 
their identity, but had merely succeeded in producing a hybrid. 
The brood, however, in no way differs from other young sal- 
mon in the parr Btaga, so far as external characters are concern- 
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%d ; and their procreative powers afford an additional confirma- 
tion of their being identical. Mr Shaw moreover observes, that, 
if the parr were a distinct species, the results of their attendance 
on the female salmon would produce universal confusion among the 
migratory inhabitants of rivers, " from the circumstance of the male 
parrs, in a breeding state, occupying in great numbers the very 
centre of the salmon spawning-bed; while the female salmon her* 
self is, at the same instant, pouring thousands of her ova into the 
very spot where they are thus genially congregated." 

Mr Shaw's experiments were conducted with great care ; have 
been frequently verified by repetition ; and have always been fol- 
lowed by the same results. He concludes his paper by stating, that 
so far as his own observations extend, the trough, or special spawa- 
ing-bed, is excavated by the female alone, and by means of a pecu- 
liar action of the tail. The belief hitherto entertained has been, 
that she was greatly aided in this removal and replacing of the 
gravel by the snout and under jaw of the male. The process of 
laying usually occupies three or four days. He found in the course 
of his experiments, that the death of the female did not (at least 
within a short time) destroy the vitality of the spawn, or its recep- 
tive power of fecundation. He impregnated ova from the body of 
a fish which had been dead for nearly two hours, with the milt of a 
living parr, and vivification followed in the usual course. 

[In reference to the preceding abstract of Mr Shaw's interesting and im- 
portant observations on salmon fry, we shall here merely remind the reader, 
that this ingenious inquirer's earlier experiments were first communicated 
to the public through the medium of our own Journal. See Edin. New Phil. 
Jour*, for July 1U3G, vol. xxi p. 99, and for January 1838, vol. xxiv. p. 166. 
We shall present a consecutive view of the whole subject (with an illustra- 
tive plate), in our next number. Meanwhile, we may state in addition to 
the points glanced at in the above abstract, that as it had been objected to 
Mr Shaw's practice in reference to the mechanical mode of impregnation, 
that the generative influence might have been in some other way effected 
than through the medium of the parr, he therefore took every means to prove 
the truthful results of his experiments, by varying in some measure their 
conditions. Thus, in two instances, he took a portion of the ova from a fe- 
male salmon, and placed it, without impregnation, in a stream of pure water. 
The result was as ho anticipated: up to the termination of the general 
hatching season no appearance of vitality was ever manifested. The females 
were the same individuals with which the parrs were made to spawn, as 
above mentioned, but to avoid contact, the un impregnated lots were ih each 
case taken first, and removed to a distance. The trough or spawning-bed, Mr 
Shaw observes, is formed by the female fish without the assistance of the 
male, and not by means of the snout, as usually supposed, but of the caudal 
extremity. This last observation, we may note, had been previously made 
by Mr Potts of Berwick, in the course of his correspondence with Pennant. 
— Edit. Phil. Jo urn.] 



2. On the use of the word " Temperature' ' in the Analytical 
Theory of Heat. By Professor Kelland. 

: A third communication by Professor Forbes, " On the la- 
fluence of the Mechanical Texture of Screens on the imme- 
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diate transmission of Radmted Heat," was placed in the Bands 
of the Secretary, and the reading of it postponed till next 
meeting. 

1840, January 6.— Sir T. M. Brisbane, Bart. President, 
in the Chair. The following Communications were read : — 

1. On the Effect of the Mechanical Texture of Screens on the 

immediate Transmission of Radiant Heat By Professor 
Forbes. 

2. On the Functions of the Roots of the Spinal Nerves in 

corroboration of former observations, proving that the 
anterior roots are nerves of motion, and the posterior 
nerves of sensation. By Sir Charles Bell, K.H. 

The instance produced was a case which had occurred in the In- 
firmary, in which the anterior roots of the nerves arising from the 
cauda equina were engaged in a tumour, and the consequence du- 
ring life, was the loss of muscular power, sensibility remaining un- 
affected. 

January 20. — Right Hon. Lord Greenock, V. P. in the 
Chair. The following Communications were read : — 

1. On General Differentiation. Part II. By Professor Kelland. 

2- On the Means employed to prevent Forgeries of Bank 
Notes, Bills of Exchange, Cheques, &c. By Dr Traill. 

" The author prefaced his remarks by a short history of Bills of 
Exchange, and other kinds of paper currency ; in which he pointed 
out the economy and convenience of a well regulated paper circulation. 

" The means usually employed to diminish the facilities to for- 
gery are — 

" 1. Colouring the paper, or the pulp of which it is manufactured, 
by various vegetable and mineral substances, either singly or com- 
bined. The best attempts of this sort have been imitated by a 
clever hand and a pencil. 

" 2. Certain tcater-marks in the paper of the note or bill, as that 
employed by the Bank of England. A good imitation of this would 
perhaps require the connivance of a paper-maker; but successful 
imitations of water-marks have been made by gum and a pencil, 
or by pale tints of China ink to imitate a worn note. 

«« 3. Printing notes in different colours, from two or more wooden 
blocks, increases the difficulty of forging; instances of this were 
given in the coarse Excise paper stamp, and in the more elegant 
L.l note formerly issued by the Bank of Ireland. . 
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" 4. The excellence of the engraving— a well executed imitation 
would require the aid of an able artist ; and as engraving on cop- 
per and on wood produce these effects by opposite means, if designs 
from both were used on each note, the difficulty of engaging two 
eminent artists in such a nefarious trade would enhance the ob» 
stacle8 to successful forgery. The tracing on copper by an engine 
any series of curves, may easily be imitated by what is called en- 
gine-turning ; but the most perfect specimen of this sort of en- 
graving is that devised by Mr Perkins. 

. " 5. Numbering each note has been adopted by all banks, and some 
number them both with impressions from copper and from wood. 
These have all been successfully imitated ; yet this numbering often 
has led to the detection of forgery. The numbering-engine, used 
by the Bank of Ireland, is the most perfect which the author has 
seen, combining speed with accuracy, and registering its own work 
with unerring precision. 

u 6. The signatures of some of the officers of the bank have usu- 
ally been added to the note, from the known difficulty of exactly 
imitating a handwriting. 

" 7. Frauds on bills and cheques have been committed by deletion 
of the common ink in which the amount of the bill has been writ- 
ten — the substitution of a larger sum. The author recommends 
the use of an ink, not effaced by chemical agents, without damaging 
the paper. For this purpose, he conceives that a carbonaceous ink, 
submitted by him to this Society some time ago, is well suited ; 
especially wheu used on the softer kinds of paper, such as that 
made by the engine now used for making paper in one continuous 
sheet." 

February 3. — Sir T. M. Brisbane, Bart, President, in the 
Chair. The following papers were read 

1. Observations on the Influence of various circumstances in 
Vegetation in modifying the Physiological Actions of 
Plants. By Dr Christison. 

" The author commenced with some remarks on the various 
causes by which the actions of plants and of their products on the 
animal body may be modified, and on the great vagueness and un- 
certainty of the information at present possessed in regard to the 
influence of those causes which seem to arise in peculiar circum- 
stances of vegetation, more especially climate, weather, soil, and the 
progress of vegetation. He then stated the sources of information 
on these points, namely, the curative or therapeutic action of drugs 
on man, — their effects on the healthy functions both or'nian and 
animals, either as medicines or as poisons, — their sensible qualities, 
— and their chemical analysis ; and he assigned reasons for discard- 
ing the first of these from the inquiry, and for trusting, in a great 
measure, to the criterion* derived from sensible' qualities,— from 
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the effect* of poison* on the lower animals,— and from chemical 
analysis. 

a The remaining part of the present paper was confined chiefly 
to the influence of the Progress of Vegetation on the activity of 
plants. Doubts were thrown by the results of his investigations 
on most of the current doctrines on this head ; but the present state 
of the inquiry did not lead to any general inferences being drawn 
with confidence. 

"An extended statement was made upon the influence of the 
progress of vegetation upon many of the active species of the natu- 
ral family Ranunculacece. It was stated, that, in the acrid species 
of the genera Ranunculus, Anemone, and Clematis, the acridity, 
which is the same throughout them all in quality, is possessed in 
nearly equal activity by the leaves, from an early period in the 
spring until they are about to decay ; but that it exists in the ger- 
mens only while they are green, and disappears there entirely as 
the seeds ripen. In the acrid species of Aconilum, the acridity of 
the leaves, on the contrary, continues only until the seeds begin to 
form, and then gradually, but quickly, disappears as they ripen, 
while the seeds acquire precisely the same peculiar kind of acridity. 
The narcotic properties of the leaves, however, do not undergo the 
same singular change, but continue undiminished after the seeds are 
mostly ripe, and probably, indeed, as long as the leaves themselves 
retain their freshness. The acridity of the genus Jlelleborus is pro- 
bably governed by circumstances different from any of those already 
mentioned ; but the experiments already made are insufficient to 
poiut out the true rule. — In the course of these observations many 
remarks were also made on the nature of the acridity possessed by 
the different species, upon which incorrect ideas at present very 
generally prevail ; several material corrections were also suggested 
as to the general opinions respecting the influence of heat, desicca- 
tion, and time, upon their acridity ; and a short allusion was made 
to the properties of a remarkably crystalline principle which the 
author discovered in one of the species of Rannnculus, and which 
appeared to him to be the ingredient upon which the activity of 
that genus depends. 

" The author next entered into some details regarding the influ- 
ence of the progress of vegetation on narcotic plants, and commenced 
with the natural family AmygdaUa, the leaves of several of which 
are eminently poisonous, in consequence of containing, or producing, 
when bruised, a hydrocyanated essential oil. He shewed that this 
oil abounds most in the leaves of the cherry-laurel (Cerasus lauro- 
cerasusj, when they are young and undeveloped, and that it goes 
on diminishing gradually in proportion to their weight, as they in- 
crease iu age and vigour, until the commencement of their second 
season, when the old leaves, though plump and luxuriant, do not 
contain above an eighth or tenth of what they contained in the in- 
ant state, or of what is contained in the young undeveloped leaves 
->f the same period. This is a complete reversal of the generally- 
admitted law in respect of the formation of volatile oils in leaves. 
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" The consideration of this fact led to some statements upon the 
. mode and form in which tome essential oils, and other active prin- 
ciples, exist in the leaves of plants; and the conclusion was drawn, 
that in all probability many active principles, which are separated 
from plants by simple processes* do not exist ready formed in the 
leaves ; but, as in the familiar case of the mustard-seed and bitter 
almond, are only developed when the structure of the leaves is 
broken up, and principles of a different kind, secreted in distinct 
cells, are brought in contact with one another, or with water. 

" The remaining departments of the investigation were postpon- 
ed ; but further observations were promised, upon the influence of 
the progress of vegetation on the Solanaceous and Umbelliferous 
plants ; and likewise on the effects of soil and climate/' 

2. A Specimen of Clavagtlta Balanorutn (Scacchi), presented 
by Sir Thomas Brisbane, Bart., President of the Society, 
was laid on the table, and described by Dr Traill. 



Proceedings of the H~ernerian Natural History Society. 

(Continued from p. 200.) 

Dee. 7. 1889. — Dr R. K. Greville, Vice-President, in the 
Cbair. Mr R. Hay Cunningham read a paper on the relations 
of Granite to Stratified Masses, and its analogy to Trap. 

After a short introduction, in which the author of this paper stated the 
commonly received opinion in regard to granite, this being one which 
viewed it as of an igneous origin, and that it had produced violent changes 
in the stratal position of rocks, he remarked, that it was the latter state- 
ment only which he was then to examine. The principal phenomena 
which had produced the belief that granite had effected motion, was af- 
firmed to be, first, '* Thatgrauite, as trap, occurred in veins invading stra- 
ta and, secondly, " That, as in the case of trap rocks, angular masses 
of contiguous strata appeared imbedded in granite." Having made these 
remarks, Mr Cunuingham said, that he would first examine the position 
of strata on the great scale to granite mountains, and subsequently con- 
sider the more minute connexion of such rocks with each other. In regard 
to the position of strata in their great features, the author observed, that 
he had not found these to exhibit more evident marks of derangement 
when near granite than when at a distance from it. He enumerated 
many granitic districts in Scotland which he had examined (among which 
were those of the Grampians, of Galloway, Dumfriesshire, Banffshire, 
Aberdeen, Arran, and the Hebrides) with the view of satisfying himself 
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as to how far the popular notions agreed with natural appearances, and 
said, that from this he had found that the phenomena detected by him in 
the field gave quite the reverse of support to the sentiments of the greater 
number of British and many Continental observers. He had not noticed 
what is called an anticlinal arrangement in the strata around granite 
masses, but, on the contrary, had observed that these probably never de- 
range that SE. dip which is so universally held by the transition or grey- 
wacke group, and the r.:<:rc ancient or gneiss and mica-slate systems of 
Scotland. It was stated, also, that what are styled " contortions," are 
as abundant at a distance from granite, as in its immediate vicinity. Mr 
Cunningham having concluded his notice of the positional relation of 
strata to granite, next proceeded to examine the connexion of granite 
veins with strata, defining that what he meant by granite vein, was a 
" granite mass, one extremity of which was found to originate in a prin- 
cipal mass of granite rock." Granite was stated to have been considered 
by most geologists as affording strong arguments in favour of its having 
been so produced as to effect motion among strata, — the author, however, 
said, that he could not agree with these observers in their opinions con- 
cerning granite ; he adduced numerous reasons of dissent, among which 
were, 1st, That, in almost every instance, the integrant lamina) of a stra- 
tum agree so exactly with each other on both sides of a granite vein, that 
if the intervening* granite could be removed they would be in contact 
without exhibiting the slightest dislocation or shift. 2d, That granite 
veins, when occurring in apparently bent strata, are often disposed among 
their laminae or lines of stratifications, so as to conform to their most in- 
tricate flexures. These associations were viewed as shewing that the re- 
lations of strata to a great granite region, were the same as those which 
existed between a granite vein and the position of strata or of their com- 
posing lamina;. Numerous localities were cited where the sceptical in 
regard to these facts might test them ; the Needle's-eyc, in Dumfriesshire — 
the Banks of Loch Doon — the Windy Shoulder, near New Galloway ; 
Arran, and Sutherlandshire, were especially pointed out as being locali- 
ties where the detailed phenomena were exhibited ; the reason why these 
had been selected was stated to be, that they had generally been consi- 
dered points where the Plutonic formation of granite was well supported. 

3d, The author said, that some might view what he had described as 
granite veins conforming to contorted strata as mere alternating layers of 
granitic gneiss, but observed, that it was impossible to view them in such 
a light, for he had traced them into a larger granite mass, and had found 
also several of the granite conforming veins uniting to each other by ra- 
mifications from them, which branches or ramifications crossed the strata 
at an angle. 

Mr Cunningham then adverted to the " so-called fragments" of strata 
•hich occur in granite mountains and granite veins, and stated, that 
lether these were to be viewed as fragments or not, they seemed to in- 
»tc that they had not been subjected to violent motion, for'the reason 
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that, whatever their size might be, the position of their strata or lamina) 
was the same as that which the strata of the same rock held when at 
equal distances from the granite. Localities being mentioned where these 
phenomena were well exhibited, Mr Cunningham stated, that he would 
now review another class of granite masses, and which, he said, might per- 
haps be denominated " imbedded granite veins," from the circumstance^ 
1st, that these occur as layers alternating with strata, but thinning out at 
both extremities ; 2d, as masses crossing strata at all angles ; 3d, as 
masses in some parts of their extent running parallel with the strata, and 
also crossing them ; while, 4thly, they form bodies of circular or ellip- 
tical shapes, which, in some instances, are contained within one stratum, 
while in others they are inclosed among several. Farther, it was affirm- 
ed that all the forms of these imbedded granite masses, emitted, as true 
veins do into strata, numerous small branches, which never change the 
position of the strata in which they occur, or of their laminae, and also 
that if masses of the strata occurred imbedded in these concretions, that 
such included portions had a laminar arrangement of the same position 
as that which was held by the adjoining strata, it mattered not whether 
that were rectilinear or convoluted. Mr Cunningham also observed, that 
these imbedded granite masses varied in shape to a great extent, that 
one might exist as a layer for many 100 feet, and at last swell out 
into a most irregularly round shaped body, which might perhaps send 
out another small ramification, again to finish in another large mass. In 
size, the imbedded granite concretions were said to be from that perhaps 
in which a granite concretion might be produced by the aggregations of 
a few crystals, to one of an immense magnitude. In regard to the rela- 
tions of the smallest concretions to strata, it was stated that these were 
the same as those of the largest, inasmuch as they never disturbed the 
laminae in which they occurred, and, in conclusion, it was mentioned that 
the only difference which existed between a minute granite concretion and 
a granite mountain was in their relative magnitudes. After mentioning 
that granite veins and granite concretions appeared to be only varieties 
of each other, it was affirmed to be supported by these circumstances, 
viz. that, between the great bulk of a granite concretion in strata and a 
mountain mass or true vein of gwnite, there has been found to occur, 
either a series of minute detached concretions running more or less on- 
wards to the mountain mass, or a series of concretions, some of which 
were joined to each other by small processes, or a granite concretion, of- 
ten of an immense size, was found to be conjoined with the chief body of 
the rock, through means of a granite layer, perhaps not exceeding a few 
lines in length, and the position of which holds no certain relation to 
that of the strata. The author next proceeded to examine the relation* 
of granite veins to granite veins, and of granite concretions to granite 
concretions. The general opinion that of two veins, the crossing vein 
must be the last formed, was noticed. When comparing this preva- 
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lent opinion with granite veins, it was seen to be in many cases unsub 
stantiated, and as a proof of this, instances were brought from many granite 
districts, where granite veins passed through each other, in some cases to 
all appearance causing dislocations in these, while in others they did not ; 
whether or not, however, there was the least resemblance of a shift in 
these veins, they nevertheless all occurred in perfectly unshifted strata 
and laminae. Mr Cunningham remarked, however, that, although such a 
phenomenon as that might render the shifted nature of granitic veins 
very probable, the reverse appearance which he had often seen, viz. the 
fact of unshifting veins in shifted strata and lamine, rendered it still 
more probable that the whole of these indications of motion, whether in 
the strata or in the granite, are of an entirely deceptive nature. In re- 
gard to the relations of what are called contemporaneous veins of granite 
to each other, it was said, that the very same phenomena presented them- 
selves, and that such granite veins sometimes cross others and shift them, 
but that all are so inclosed in granite, that in some instances when it is 
large granular, crystals of felspar and mica were detected, which, although 
separated by these veins, were still completely undisturbed* As m instances 
that had before been explained, there was then a mass, to all appearance 
shifted, enclosed in another evidently unshifted. Concerning the rela- 
tions of granite concretions to each other, it was from many instances 
shewn that these were of the same kind as the relations of granite veins 
to each other, and to the strata they occur in. When, on this part of the 
subject, the author brought forward in support of his opinions in regard 
to granite, a case from Suthcrlandshire, in which a large concretion tra- 
versed strata and shifted another great concretion, and said that, what 
was remarkable, a portion of the shifted concretion sent veins into what 
in plutonic language was to be viewed as the shifting agent. Mr Cun- 
ningham then proceeded to examine the more minute relations of one 
crystal to another, and from this shewed that the appearances only dif- 
fered from the relations of strata to granite on the great scale, and of 
granite veins and concretions to strata in the circumstance, that the re- 
lations of crystals to each other were on an almost microscopic scale. 
The connections of granite being thus described, the author then pro- 
ceeded to examine their resemblance to phenomena attending the va- 
rious members of augitic or trap series, it was shewn that that group, 
though it is most probably of an igneous origin, had still, through some un 
known process, so connected itself with stratified masses, as to cross theft 
horizontal beds without deranging them. Mr Cunningham, in proof of 
the fact that even trap had sometimes not effected motions in rocks, or at 
all events left no signs of it, described two instances in which be had 
found fossil organic bodies to be crossed by veins without disturbing 
them. One instance noticed was from the cliffs of Camnstranivig hi 
Skye, where a large ammonite was traversed by a trap vein ; another w» 
Mn Mull, where several gfyphe* incurne were similarly crossed. I 
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neither instance was there the slightest derangement of the fossils visible. 

Having illustrated the details we have reported, Mr Cunningham con- 
cluded by advising geologists to pay greater attention than was generally 
done to the mineralogy of rocks. The paper was accompanied by many 
large sections descriptive of the details which were entered into. 

There were laid before the meeting tables of several years' meteoro- 
logical observations made at Fort Vancouver, and for a whole year among 
the Sandwich Islands, by the late Dr Meredith Gairduer. 

December 21 .—Professor Jameson, P., in the Chair. The Secretary read 
a communication on Professor Ehrenberg's discoveries respecting the Mi- 
croscopic Animals which form the chief component parts of Chalk and 
some of its associated rocks. Dr Greville read a letter from Mr Shuttle- 
worth of Berne, stating, that some of the organisms supposed by Pro- 
fessor Ehrenberg to be of an animal nature had more probably a vege- 
table origin. The President exhibited a large specimen of green fluor- 
spar which had been observed in a new locality in Banffshire, (the " Three 
Burns," between Gaulrig and Little Fergie, River Aven), by Mr Hay 
Cunningham. Mr Stevenson mentiontd, that, up to the 1st December, 
no snow lay upon the mountains of the Outer Hebrides, which, in ordi- 
nary seasons, are clothed with snow in the end of October or bes-inniner of 
November ; but that wild swans were abundant in the lochs, indicating 
a severe winter in Iceland and Faroe. 

January 11. 1840.— Dr T. S. Traill, V. P., in the Chair. Professor Ja- 
meson read various extracts from communications received from his ne- 
phew, Mr W. Jameson of the Bengal Medical Service, on the Natural 
History, and more especially the Geology, of the portion of the Himma- 
leh range near Simla. Mr Sligo exhibited a large slab of the Mussel-band 
Ironstone, lying immediately over the coal at Airdrie, and containing 
some interesting remains of Ganoid fishes. 

January 25. — Dr R. K. Greville, V. P., in the Chair. Professor Jame- 
son read extracts from Lieutenant Newbold's description of the valley 
of Sondur in Southern India, and of the mountains which surround it. 
Mr Edward Forbes read an account of the Entozose of the Cydippe pi- 
leus, shewing that, besides a Filaria, there is a curious parasitic animal, 
which was first detected by Major Playfair of St Andrews, and has been 
called by Mr Forbes Tetrastoma Playfairii. The Reverend Mr Wallace's 
Meteorological Table for 1839, and Lord Gray's, were laid on the table. 
Professor Jameson read an analysis of a Clay eaten by the Negroes in the 
West Indies. Dr Neill, the Secretary, then read Mr Thomas Fraser's 
account of the Geology of the western part of Morven. Professor Ja- 
meson took this occasion to state his views in regard to the so-called 
stratified structure of primitive rocks, which he, in conformity with his 
papers in the Philosophical Journal, and others read before the Society 
at different times, is still disposed to consider as an effect of crystalliza- 
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tk>n ; and, therefore, strictly speaking, a tabular, not a true stratified 
structure. 

February 8.— Dr Charles Anderson* formerly V. P., in the Chair. Dr 
Paterson read a paper on the manner in which animals, and more espe- 
cially fishes, have been deposited or inclosed in secondary rocks. The 
Secretary read Mr Thomas Geadell of Preston's account of the structure 
and habits of the common Mole, Talpa Europaa, founded on the expe- 
rience and observations of many years. A letter was read from Mr H. 
M. K. Esmark (from Brevig in Norway), accompanying a specimen of 
the rare mineral Thorite. 

February 22.— Dr R. K. Greville. V. P., in the chair. The address to 
the Queen on the occasion of her marriage, agreed upon bythe Council 
on the 15th, was lead and approved of. Professor Jameson gave an ac- 
count of a new mineral, first noticed by Lord Qreenock, which he pro- 
poses to call Cadmium Blende, or Greenockite. (See this No. of the 
Journal, p. 390). Mr Hay Cunningham, read an essay on the Geognosy 
of Arran and Lamlash, which was illustrated by numerous sectional draw- 
ings and specimens. The following are the inferences which he has 
drawn from his investigations : — 

1**, That the oldest stratified rocks of Arran consist of an alternating 
system of clay-slate, mica-slate, and grey wacke. 

2d, That a series of secondary strata rest upon these unconformably. 

3d, That the series mentioned is the independent coal-formation of 
Werner. 

4th, That an examination of the secondary strata of Arran, and a com- 
parison of these strata with the secondary strata of the south of Scotland, 
demonstrate the incorrectness of the opinions of Professor Sedgwick in re- 
gard to them, as these opinions are expressed in a paper published in 
the Trans, of the Geological Society. 

5th, That the granite of Arran, though altering the structure of the 
strata, has not positionally altered them. 

6th, That the stratified rocks of Arran and Lamlash are traversed by 
rocks of porphyry and greenstone. 

7th, That an examination of the unstratified rocks of Arran allows us 
to fix their relative periods of formations, the result of such an examina- 
tion being, that the granite is the oldest unstratified rock, the porphyry 
next in point of age : while the trap, of which there are two sets, one an 
older and another a newer, constitutes, with the pitchstone, the newest 
rock of the island. 

Qth, That the islands of Arran and Lamlash have been swept by at least 
one large body of water. 

Dr Traill exhibited a specimen of native gold in quartz, found by him- 
self at Wanlockhead, in the year 1802 ; and also some other fare British 
minerals. 
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• March 7.— -Dr R. K. Grbvillk, V. P., in the chair. Dr Robert Paterson 
gave an account of a nondescript fossil vegetable observed by him in the 
shale near Newhaven. It consists essentially of a cylindrical head or cat- 
kin, with two divisions. To this is attached a striated stem, with oc- 
casional enlargements on it. It approaches, in general appearance, to 
several living genera of plants, such as Typha, Equisetum, Piperomia, and 
Pothos ,* to the latter of which, however, it seems most closely allied. 
The genus Pothos is now entirely a tropical one ; which circumstance 
affords additional evidence of the great similarity which existed between 
the plants which must have so luxuriantly flourished in this country at 
the period when the coal strata were deposited, and those of tropical 
climates at the present day. This fossil seems to be a rare one, only a 
single specimen of it having hitherto been found. 

At the same meeting, Mr Robert Bald, mining-engineer, read an ac- 
count of the Black Band Ironstone of Scotland, now in such great de- 
mand for the production of cast iron. He stated that, less than forty 
years ago, this rich stratum of ironstone, though repeatedly passed through 
in working for coal, was not recognised as being of any value, but was 
thrown on the rubbish-heap as worthless. About thirty-four years ago, 
however, Mr David Mushet, while crossing on foot a shallow part of the 
river Clyde, took particular notice of this layer of ironstone : he regarded 
it as being of a peculiar aspect, very different from any of the other ar- 
gillaceous ironstones, being combined with a large portion of carbona- 
ceous matter. It was thereafter wrought extensively and profitably by 
the late Mr William Dixon, of the Calder Iron- Works, for more than 
fifteen } r ears before any one thought of searching for a similar ironstone ; 
in short, it was considered as a fortuitous matter, probably confined to a 
very limited locality at the head of the Monkland Canal. By degrees, how- 
ever, it began to be sought after ; and it has been ascertained to be a stra- 
tum of very general occurrence in the coal-formation of Scotland. Scarce 
a week passes without a new discovery of it ; so much so, that it has al- 
ready been found (chiefly by Mr Geddes, partner of Mr Bald), in the 
counties of Lanark, Ayr, Fife, Clackmannan, Dumbarton, Stirling, and 
Mid-Lothian ; it occurs in our own neighbourhood, at the Dryden and 
Gilmerton Collieries, along with the edge coals. This Black Band Iron- 
stone possesses the following, remarkable characters : it has carbonaceous 
matter enough in its composition for calcination without the aid of coals. 
When calcined, it has all the appearance of iron, and is very heavy ; in- 
deed, lumps of it have been taken from the heap, and immediately, in a 
smith's forge, made into a horse-shoe. Mr Bald stated, that with this 
rich ironstone, aided by the hot-blast, those furnaces which used to pro- 
duce thirty-six tons of iron a-wcek, now readily afford 100 tons. He 
added, that, a few years ago, there were only nine blast furnaces in Scot- 
land ; but now there are forty-two, and more in progress. To give an 
idea of the value of the Black Band, he mentioned, that Sir William Alex- 
ander of Aitdrie, had let to an iron company a limited extent of this mi- 
vol. xxvm. NO. L\t. — APRIL 1840* l e 
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neral, at the enormous rent of L.12,000 per annum. In conclusion, Mr 
Bald feelingly regretted that justice had not hitherto been done to the 
merits of Mr Mushet, who made the discovery of this ironstone ; for this 
meritorious individual remains almost unknown, and certainly unacknow- 
ledged by the iron-masters and mine-owners of Scotland. 



Proceedings of the Microscopical Society. 

* 

The Microscopical Society of London, held their first Meeting on Wed- 
nesday, January 29. at the Horticultural Society's Rooms, No. 21 Regent 
Street. The meeting was attended by upwards of a hundred members 
and visitors. 

The President, Professor Owen, announced that, since the provisional 
meeting on the 20th of December for the purpose of forming the Society, 
the number of members had increased to one hundred and ten, and a fur- 
ther addition of twenty-nine names was announced in the course of the 
evening, making a total of one hundred and thirty- nine original members 
of the Society, it having been determined, that those who joined the So- 
ciety on or before the first night of meeting should be considered original 
members. 

Mr Owen communicated a paper on the application of Microscopic ex- 
minations of the structure of teeth to the determination of fossil remains. 
After alluding to the essential service rendered by the microscope to the 
chemist, mineralogist, and vegetable physiologist, he proceeded to oner 
a few examples of the utility of the micrdscope to the geologist, when 
applied to the investigation of the structure of fossilized teeth. 

The first example adduced was that of the Saurocephalus, an American 
fossil animal which had been referred to the class of reptiles. After point- 
ing out the distinctive characters of the microscopic texture of the teeth 
in reptiles and fishes, it was shewn that the Saurocephalus, according to 
this test, unquestionably belonged to the latter class, and that it most 
closely resembled Sphyrsena among recent fishes in its dental structure. 

The second instance was the Basilosaurus of Dr Harlan, which had been 
referred to the class Reptilia ; and the double-fanged structure of its teeth 
had, on the strength of its supposed Saurian affinities, been adduced to 
weaken the arguments advanced in favour of the mammiferous nature of 
certain fossils from the Stonesfield oolite. Mr Owen, after describing 
the microscopic character of the teeth of the Basilosaurus, shewed that 
it deviated from the Saurian structure in this respect as widely as the 
Saurocephalus, but that the modification of its dental structure resembled 
most closely that of the cachalot and herbivorous Cetacea. Lastly, Mr 
Owen alluded to the difference in the views entertained by Cuvier and 
M. de Blainville, as to the affinities of the megatherium, which was re- 
ferred by the one to the family of the Sloths, and by the other to that of 
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the Armadillos ; after explaining tbe well-marked differences in the mi- 
croscopic characters of the dental structure in these two families of the 
so-called Edentata, Mr Owen proceeded to describe the structure of the 
teeth of the megatherium, and to shew that in its close resemblance to 
the dental structure of the sloths, it confirmed the views of the great foun- 
der of the science of fossil remains. This paper was accompanied by a 
number of very beautiful illustrative drawings, exhibiting the minute struc- 
ture of the teeth of the animals referred to. 

Mr Jackson then read a short paper, drawing the attention of the So- 
ciety to a mode of mounting the compound microscope, which diners in 
some particulars from the methods generally adopted. The principal ob- 
ject to be kept in view in the construction of the instrument, is the pre- 
vention of those accidental vibrations which so much interfere with mi- 
croscopic examinations, especially in the neighbourhood of crowded tho- 
rough-fares. This object is effected by connecting together the body and 
stage of the instrument in such a manner, that whatever vibrations are 
communicated to the one shall be equally communicated to the other. 
In the instrument of Mr Jackson this principle has been carried further 
than has hitherto been effected ; and it also affords improved facilities for 
minute adjustments, and the accurate admeasurement of microscopic ob- 
jects. 

A discussion ensued on the subject of Mr Jackson's paper, and also on 
the best methods of measuring microscopic objects, and the greater diffi- 
culties encountered in ascertaining the antero-posterior diameters 'of mi- 
nute bodies, as compared with the facilities whith we possess of obtain- 
ing lateral measurements. The meeting then resolved itself into a con- 
versazione, during which a number of interesting objects were exhibited 
by individual members, many of whom had their microscopes upon the 
table. 

The meeting adjourned at 11 o'clock. 

Wednesday, February 19. 1840, R. H. Solly, Esq. in the Chair. — A pa- 
per was read by Mr Quekett, on the development of the vascular tissue 
of plants, in which it was shewn that the membranous tube of vessels 
originated from a cytoblast in a manner similar to that described by 
Schleiden in the formation of cells,* from which at first it is difficult to 
recognise thcin ; but in a short time they assume a very elongated form, 
and the cytoblast disappears. Before the fibre is deposited, the contents, 
which are gelatinous, are crowded with numerous most minute granules, 
which possess the motion known as that of " active molecules," and after 
a short time when they have become a little enlarged, they adhere to the 
inner surface of the tube containing them in a different manner for each 
vessel, so that the several varieties of vascular tissue are not degenera- 
tions of each other, but are each constructed originally on the plan they 
are always observed to present to the eye. 

* See Taylor's Scientific Memoirs, vol. U. p. 201. 
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It had been conjectured by Sohloiden that a anient existed between 
the gelatinous contents of the cell and its walls, which preceded the for- 
mation of a fibre, and gave the direction it afterwards took ; this was re- 
futed by shewing, that the granules became separately attached to the 
inside of the vessel, at a little distance from each other, beginning first at 
one end and proceeding to the opposite ; the fibre elongating like a root, 
by the materials of growth being always added to the point. The gra- 
nules so attached, becoming nourished by the contents of the vessel, and 
the spaces between them, are in a short time obliterated by the fibre ac- 
quiring a defined border which completes its development. 

This act is the one observed in the formation of the fibre of all vessels, 
but the arrangement of the granules diners so as to constitute the seve- 
ral varieties. In the annular vessel the granules attach themselves hori- 
zontally, forming rings. In the spiral they become inclined, and by con- 
tinuing this direction around the interior of the membranous tube, the 
peculiar character of the vessel is obtained. In the reticulated, each di- 
vision or branch of the fibre or granule becomes enlarged in the line, and 
forms the starting-place for the fresh direction of the fibre. In the dotted 
and scalariform vessels, the fibres become so reticulated as to have por- 
tions of the outer membrane of the vessel without any deposit within ; 
and this spot so left, constitutes the dot or linear marking seen in these 
vessels. 

This dot is plain in all such vessels, excepting those found in woody 
exogens, where it possesses (from a slight difference in structure) a cen- 
tral mark analogous to that on the woody tissue of coniferous plants with 
which Mr Quekett considers it identical, but only of a smaller size. The 
paper was illustrated with numerous diagrams, which gave representa- 
tions of the successive stages of the minute process Mr Quekett had ob- 
served. 



SCIENTIFIC INTELLIGENCE, IN GEOLOGY, 

MINERALOGY, &c. 

1. Lantan, a new Metal. — Mosander has detected, irt the 
cerite of Bastnas, a new metal, which he names Lantan* The 
oxide of cerium, obtained by the usual process from the cerite, 
contains two-fifths of its weight of the oxide of the new metal, 
which alters the properties of cerium very little, and was thus as 
it were concealed in it. Hence Mosander names the new metal 
T Mntan. Kersten of Freyberg has found this new metal asso- 



* Lantan, from a.W«»s<v, to be concealed* 
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ciated with phosphoric acid, thorina, oxide of cerium, oxide of 
tin, &c, in the monazite of Miask. 

2. Chemical Composition of Datolite and Botryolite. — It re- 
sults from the analyses of Carl Rammelsberg (Poggend. No. 5, 
1839, p. 169), that datolite and botryolite are distinguished 
from each other by their proportion of water of composition, — 
botryolite containing double the quantity of water of datolite. 

3. Andalusite and Chiastolite varieties of the same Species. — 
From the experiments of R. Bunsen of Cassel, in PoggendorfPs 
Annalen, No. 5, for 1839, p. 186, it appears that the chief in- 
gredients of andalusite and chiastolite are as follows : — Anda- 
lusite, silica, 40.66 ; alumina, 59.34 = 100.00. Chiastolite, 
silica, 40.03; alumina, 59.97 = 100.00. Hence it appears 
that, on chemical principles, andalusite and chiastolite are 
identical, or only varieties of the same species. 

4. Chemical Composition of Mikrolin. — The mikrolin is pro- 
posed by Breithaupt as a distinct species, and separated from 
felspar. The separation rests chiefly on small differences in 
the angles of the crystals. As the determination of the true 
nature of this mineral was also of importance in a geological 
point of view, M. J. v. Ewreinoff, captain in the Russian En- 
gineers, analysed it under the eye of G. Rose, and obtained 
the following result, which shews that this mineral agrees with 
felspar in chemical composition, with exception of the small 
quantity of lime, which has taken the place of a portion of the 
potash: — Silica, 65.761; alumina, 18.308; lime, 1.200; potash, 
14.060; soda, magnesia, and oxide of iron, a trace, = 99.329. 
— FoggendorfP s Annul. No. 5, p. 196, 1839. 

5. Chemical Composition of Monazite. — This is one of the 
many new mineral species added to the system by Breithaupt 
(in 1829). As it cannot well be compared with any known 
species, and appears in some degree isolated in the system, he 
named it Monazite. Its peculiar chemical constitution also 
shews the name to be well chosen. Kersten of Freyberg(wefe 
Poggendorff, No. 6, 1839, p. 385,) found its composition to be 
as follows : — oxide of cerium, 26.00 ; oxide of lantan, 23.40 ; 
thorina, 17.95 ; oxide of tin, 2.10 ; oxide of manganese, 
1.86 ; lime, 1.68 ; titanic acid and potash, a trace ; phospho- 
ric acid, 28.50 =r 101.49. 
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6. Mineralogicai Optical Notice Babinet. — Hyalite cut 
in any direction into plates with parallel faces, and brought 
between two crossed tourmalines, depolarises light completely. 
By this character it is distinguished from milkopal and Mexi- 
can fireopal. 

7. Malthacite, a new Mineral Species. — Malthacite (from 
fioMaxog, fat, which it resembles) was found by Tormer among 
decayed blocks of basalt near Steind5rfel, between Lobau and 
Baudissin. Colour white or yellowish ; lustre glistening and 
resinous ; translucent ; occurs in thin splinters, rarely mas- 
sive ; fracture uneven, conchoidal ; easily frangible ; feels 
greasy ; falls into pieces in water. According to O. Meissner 
it is composed of silica, 50.2 ; alumina, 10.7 ; lime, 0.2 ; oxide 
of iron, 3.1 ; water, 35.8. Its formula nearly FS 4 +3AS 4 +5 
Aq. Decrepitates before the blowpipe, affords water, but does 
not melt. 

8. Serpentine Crystals of Snarum in Norway. — Quenstedt 
is of opinion that the mineral resembling steatite, found at 
Snarum in crystals, imbedded in serpentine, and whose form 
is identical with that of olivine or chrysolite, is decomposed 
olivine. Tamnau (in PoggendorfPs Annalen, 42, p. 462,) con- 
siders this opinion as very improbable. He suspects that the 
after or supposititious crystals are rather formed by the decay- 
ing olivine being carried away, and the hollows thus left being 
filled up with the same substance which forms the surround- 
ing rock, namely the Serpentine. 

9. Opaline- Allophane. — Schrotter (Poggend. Annalen, 40, 
p. 380) has analyzed a mineral found at Doilenberg, fcear 
Frauenstein, in the Brucker Circle, which he names opaline- 
allophane, and which occurs in nests between mountain-lime- 
stone and clay-slate. Its characters are as follows : — Colour 
bright emerald-green, passing by degrees into bright brown. 
Exhibits no determinate structure or cleavage ; lustre vitre- 
ous ; semitransparent ; affords a white streak — sp. gr.=1.985 
to 2.016 ; before the blowpipe is infusible, either alone or 
with soda, and consists of silica, 11.05 ; alumina, 46.30 ; oxide 

: i*on, 2.95 ; lime, 1.30 ; sulphuric acid, 0.78 ; oxide of cop- 
0.25 ; water, 36.20 = 99.73. Hence the formula is 
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A*SAq 4 + 2 AAq., or A 4 S + 6 Aq, leaving out the other in- 
gredients which are viewed as accidental. 

10. Davidsonite. — This so-called new species found in the 
granite of Aberdeen, turns out to be a mere variety of beryl, 
as is shewn by an examination of its mineralogical characters 
**nd chemical composition. — (Poggend.) 

11. Perikline. — Breithaupt gives the name Perikline to 
a mineral belonging to the natroniferous felspars, because it 
possesses a lower specific gravity, and exhibits some difference 
of magnitude in the angles of its crystals from albite. This 
mineral, from St Gotthardt, has been analyzed by Thaulow, 
who finds its composition to be as follows Siliceous acid, 
69.00 ; Alumina, 19.43; Natron, 11.47 ; Lime, 0.20= 100.10. 
This affords the formula, NS» + 3 AS* which is that of albite. 
G. Rose has examined the angle, and finds it somewhat dif- 
ferent from that of albite, which, however, is nothing more 
than can be deduced from the circumstance that the faces of 
Perikline are generally more or less streaked and arched or 
convex. As to the specific gravity, that of albite is = 2.61 to 
2.63 ; and Perikline from the Tyrol and St Gotthardt = 2.437 
to 2.457. But when the Perikline was pulverised, its spe- 
cific gravity was from = 2.637 to 2.647. The specific gravity 
of pulverised albite was not determined. Hence, Berzelius 
considers Perikline and albite as belonging to the same species. 

12. CMoritoide. — This mineral, formerly named chlorite 
spar, now Chloritoide by G. Rose, was discovered in the marble 
quarry of Mamorskoi. Bonnsdorf, as stated in G. Rose's 
Travels to the Altai and the Caspian Sea, found that it is com- 
posed of siliceous acid 27.48 ; magnesia, 4.29 ; oxide of iron, 
27.05 ; oxide of manganese, .030 ; alumina, 35.57 ; water, 6.95. 
Hence, according to Bonnsdorf, its formula = / S + A 2 S -f 
3 A q ; which differs from that given by Erdmann. 

13. Scale for the Fusibility of Minerals.— Von Kobell has 
proposed a scale for the fusibility of minerals, as a contribu- 
tion to the distinctive characters obtained by the blowpipe. 
He selects the following minerals for his scale, of which the 
first is the most easily fused, the last the most infusible. 1 . 
Grey antimony or sulphuret of antimony ; 2. Natrolite ; 3. 
Almandine ; 4. Actinolite ; 5. Adularia ; 6. Diallage. We pre- 
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pare fine splinters of these minerals and compare them with 
similar splinters of the mineral whose fusibility is to be ascer- 
tained. These are expressed by the six numbers, with the 
addition of a decimal number, which expresses nearly how 
much more difficultly fusible the mineral appears to be, than 
the corresponding number of the scale. 

14. Becent Deposits of Salt. — M. Engelhard informs us that 
mining implements have been discovered in the salt-mines 
of Hallein, and in such a position, in regard to the beds of rock- 
salt at present worked, as to lead to the conclusion, that de- 
posits of salt have taken place since the commencement of the 
working of these mines, deposits formed by the action of water 
on the previously existing beds of rock-salt. This fact is in- 
teresting in many respects, and affords a warning to geologists 
to be careful to distinguish between original and ancient de- 
posits, and those of a very recent date formed by the action of 
water and air on ancient formations. 

15. Height of the Coast-line of Fuci. — In the account of the 
results of the French Northern Scientific Expedition, it is 
stated, that the determination of the mean level of the sea has 
permitted the measurement, at a great many points, of the line 
of marine algae (Fucus vesiculosus) ; a line which is horizontal 
and well defined, forming for the observer a very good mark 
along the whole coast of Finmark. At the same time a veri- 
fication has been obtained of the continuity of the lines and 
terraces which indicate what was the ancient level of the sea 
at remote periods. It appears that there is a want of hori- 
zontality in these lines. Thus the superior line of the Alten 
Fiord, where it attains a height of 67 yards, gradually be- 
comes lower towards the open sea, and has only a height of 
28 yards in the neighbourhood of Hammerfest. These re- 
sults are of a nature to interest geologists (L'Institut). 

16. Oxides of Tin and Copper in Spring Water. — Berzelius, 
in an analysis of spring water from Saidschiitz, in Bohemia, 
discovered traces of oxide of tin and of oxide of copper, which 
he thinks may be traced to the olivine of the plutonic rocks 
" r om which it flows ; the olivine, he adds, affording traces of 

3 two oxides. 

. Analysis of Fossil Bones. — Von Bibra has published 
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an analysis of fossil bones from Schrebheim, near Schweinfurt 
In these bones, the bone earth was entirely removed, so that 
they exhibited the same relations as are observed in the up- 
filling of crystals, in the so-called after crystals. The bones 
were imbedded in Keuper limestone, and afforded the following 
ingredients : — sulphuric acid, 3.437 ; carbonic acid, 4.400 ; 
siliceous acid, 9.600 ; alumina, 63.400 ; lime, 3.589 ; magnesia, 
0.294 ; ox. manganese, 5.954; fluor, 4.327 ; water, 5.00. 

18. On the Minute Animals found in Substances during t/ie 
Process of Putrefaction. — During the putrefaction of animal 
substances, their elements are in a state of incessant change, 
and in a condition of disturbed equilibrium, which is altered 
and modified by the feeblest of the forces operating on it by 
foreign materials, and foreign affinities and temperature. Such 
a condition appears to afford the most fruitful field for the de- 
velopment of imperfect, and of the lowest classes of animals, 
and of microscopic animals, whose ova, as is well known, arc 
every where distributed in the most inconceivable manner ; 
they are developed in myriads in these putrefying substances^ 
and they propagate themselves in myriads, for they appro- 
priate to their nourishment the products of putrefaction. Many 
naturalists regard the chemical process of putrefaction as a 
mere consequence of the production of these animals ; this is 
just as natural as it would be to ascribe the putrefaction of 
wood and its decay, to the plants for whose nourishment the 
decomposing soil serves. But these animals are not produced 
in decomposing substances, when the condition of its presence, 
viz. contact with the atmospheric air, is cut off, just in the 
same way as mites do not appear in cheese when flies have no 
access to it. This opinion falls to pieces of itself when we con- 
sider, that, on the disappearance of the putrefying body, the 
s animals die, that, after their death, there must be a cause pre- 
sent which produces the destruction of their organization, and 
which determines the conversion of the component parts of 
their muscles and organs into new solid and gaseous products. 
This cause is, therefore, ultimately a chemical process. — (Pro- 
fessor Liebig in PoggendorfP s Annalen) 
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NEW PUBLICATIONS. 

1. Journal of tfie Asiatic Society of Bengal Edited by the Acting Secre- 
taries. 

The number for March contains the following scientific ar- 
ticles, 1. On three specie* of Musk (moschus) inhabiting tJie 
Himaleyan districts y by B. H. Hodgson, Esq. 2. On Isinglass 
in Polnemus sele t Buchanan, a species common in the Estu- 
aries of the Ganges, by J. M'Clelland, Assist. -Surgeon (with a 
plate). 3. Captain Pember ton's Mission to Bootan in 1837-38. 
4. Report on the Museum of the Asiatic Society 9 by William 
Jameson, Esq., Assist.- Surgeon. 5. Meteorological Register 
kept at the Assay Office for month of March 1839. Number 
for April contains, 1. Continuation of Captain Pemberton's 
Mission to Bootan. 2. Remarks upon the Rain and Drought of 
the last eight seasons in India. By the Rev. R. Everest, Lan- 
dour. 3. Dr I). Stewart?* Record of the Duration of 13,019 
fatal cases in Hindoos. 4. Descriptions of four new species of 
Otter. By B. H. Hodgson, Esq., resident at Catmandu, 
Nepal. 5. On the Geographical Distribution of the Vullurida;, 
Falconidce, and Strigidce, being the first of a series of Memoir* 
intended to illustrate the Geographic Distribution of the Orni- 
thological Kingdom. By William Jameson, Esq., Assist. Sur- 
geon Bengal Medical Service, &c. 6. Meteorological Register. 
Number for May contains, 1. Lieut. Kittoe's Journey through 
the Forests of Orissa. 2. Paper* relative to the new Coal-field 
of Tena**erim. 3. On the State of Medicine in Egypt. 4. Note 
on the Dissection of the Arctonix collaris, or Sand Hog. By 
G. Evans, Esq., late Curator of the Asiatic Society. 5. On 
the Cultivation of Roses, and the Manufacture of Rose-water 
and Utur at Ghazeepore . 6. On the Museum of the Asiatic So- , 
ciety. By Dr M'Clelland. 8. Observations on Mr Jameson's 
Report 071 the Museum of the Asiatic Society. By J. T. Pear- 
son, A. S. B., and formerly Curator of the Museum of the 
Asiatic Society. 9. Proceedings of the Asiatic Society. 10 
Meteorological Register. 

* 

Madras Journal of Literature and Science. Number 2d, year 1839, 
from April to July. 

The following are the papers contained in this number :— 

Digitized by Google 



Nerv Publications. 



423 



1. Notes on the\Duty of Government in Periods of Famine, By 
John T. Thomas, Esq., Madras Civil Service. 2. Observatiofis on 
the Direction and Intensity of the Terrestrial Magnetic Force in 
Southern India. By Thomas Glanville Taylor, and John Calde- 
cott, Esqrs. 3. Investigation of the nature and optical efficiency of 
the combination of Mirrors used to augment the illuminating powers 
of the Madras Light. By Captain J. F. Smith, Engineers, F.R.S. 

4. On the Crystalline Structure of Trap Dykes, in the Syenite 
of Amboor. By R. B. Smith, Lieutenant, Madras Engineers. 

5. Notice of Biver Dunes, on the banks of the Hogri and Fen- 
naur. By Lieutenant Newbold, A.D.C. to Major- General 
Wilson, C.B. 6. On the Table-land of Cu?nbaucum Droog. 
Communicated by the Madras Government. 7- Bemarks on 
Colonel Beid^s Law of Storms. By T. G. Taylor, Esq. Honour- 
able Company's Astronomer. 8. Feport on the Statistics of 
the Four Collectorates of Dukhun, under the British Govern- 
ment. By Lieutenant-Colonel Sykes. 9. Horary Meteorologi- 
cal Observations, made agreeably to the Suggestions of Sir J. 
Herschel. 10. Meteorological Begister. 

3. Asiatic Researches, Part II. vol. xx. Calcutta, 1839. 

This part contains the following Memoirs : — 1. On the Go- 
vernment of Siam. By Captain James Low, M. A. S. C. 2. No- 
tices of the Life of Skdkya, extracted from the Tibetan autho- 
rities. By M. Alexander Csoma Koriisi, Siculo-Hungarian of 
Transylvania. 3. Beview of the Naishadha Charita, or Adven- 
tures of Nala Baja of Nishadha ; a Sanscrit Poem. By the 
Rev. W. Yates. 4. On Siamese Literature. By Captain James 
Low, M.A. S.C. 5. Analysis of the Second Division of the 
Tibetan Work, entitled the Kah-Gyur. By M. A. C. Korosi, 
Siculo-Hungarian of Transylvanian. 6. Abstract of the con- 
tents of the Bstan-Kgyur. By M. A. C. Koros. 

4. The Zoology of the Voyage of H. M. S. Beagle, No. I. Part IV. Fish. 
By the Kev. Leonard Jenyns, A.M., F.L.S. London : Smith, Elder 
and Co. 

This number is illustrated by eight uncoloured plates of 
the Acanthopterygii, and forms an interesting addition to 
this department of the natural history of fishes. 
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5. Illustrations of the Zoology of Southern Africa. By Dr Smith. London : 
Smith, Elder and Co. 

Number VI. contains coloured representations of the follow- 
ing species of Macroscelides, viz. typicus, rupestris, intufi, 
brachyrynchus, and Edwardii : of Birds, the following spe- 
cies of Pyrrhulauda, viz. australis, verticalis, and leucotis : of 
Beptiles, the Testudo semiserrata. Number VIL contains,— 
of Mammals the following, viz. Cynictis Ogilbyii, and lepturus : 
of Birds, Platyrhynchus capensis ; Saxicola infuscata ; Alauda 
ferruginea ; Ploceus subaureus ; Pterocles gutturalis ; Parra 
capensis : of Beptiles, Vipera caudalis : of Fishes, Agriopus 
spinifer. Number VIII. — Mammals, Rhinoceros simus: Birds, 
Athene capensis ; Dicrurus Ludwigii ; Corythaix porphyreo- 
lopha ; Turdus obscurus, strepitans, libonyana, and guttatus : 
Beptiles, Testudo verroxii : Fishes, Carcharodon capensis. 
Number IX. — Mammals, Petromys typicus: Birds, Aquila. coro- 
nata, bellicosa, Swainsonii ; Strix capensis : Beptiles, Python 
natalensis : Fishes, Tilapia Sparrmanii. Number X. — Mam- 
mals, Euryotis irroratus, unisulcatus, Brantsii : Birds, Mela- 
conotus similis ; Lamprotornis Burchellii ; Cossypha humera- 
lis ; Erythropygia pectoralis, and paena : Fishes, Leptorhyn- 
chus capensis. 

6. Illustrations of the Breeds of the Domestic Animals of the British Islands. 
By David Low, Esq., F.R.S.E., Professor of Agriculture in the Uni- 
versity of Edinburgh. Parti. Folio. Longman, Onne, Brown, Green, 
and Longman. 

Most of our Edinburgh readers are doubtless aware of the 
existence of an interesting and important Agricultural Mu- 
seum in the University. The collection has been formed un- 
der the able superintendence of Professor Low, and although 
not yet completed, is already extensive. It includes an ad- 
mirably executed series of paintings of the various races of 
our domestic animals, and it is from them that the present li- 
thographic illustrations have been derived. We shall notice 
the work more in detail when it has made some progress ; and 
would merely state at present, that it is got up in a very beau- 
Tul and handsome style ; and that the letter-press is not only 
ery valuable to the agriculturist, but also of a nature to in- 
terest the general reader. 
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7. TraiU EUmintaire d* Conchy Hologie, avec I'applicaHon de cette Science a 
la Gtognotie. Par G. P. Dbshayes. Livraisons, 1—5. 8vo. Crochard. 

In a former number (vol. xxvi. p. 212), we noticed with 
great commendation the first part of this work, and we at the 
same time gave a sketch of the plan which the author intended 
to follow. The four succeeding parts fully justify the high 
expectations we had formed from the specimen then before us, 
and from the distinguished reputation of M. Deshayes. The 
1st number contains a chapter of general considerations on 
Conchology and the commencement of the 2d chapter, which 
embraces an admirable digest of the history of Recent and 
Fossil Conchology, and is concluded in the 4th number. The 
5th and 6th numbers contain portions of the third chapter of 
the introductory matter, being a masterly essay on the com- 
parative anatomy of the Mollusca ; and likewise the beginning 
of the systematic treatise on the families and genera. The 
information communicated in the descriptions and general ob- 
servations is clear, full, and quite up to the present state of 
science. The following genera have already been treated of : 
Aspergillum, Clavagella, Gastrochaena, Septaria, Teredo, and 
Teredina. Forty plates have appeared in the five numbers, 
and their careful execution and beautiful colouring are worthy 
of the Text. 



List of Patents granted for Scotland from 21st December 1839 

to 18th March 1840. 

1. To James Hay of Belton, in the county of Haddington, Scotland, cap- 
tain in the Royal Navy, an improved plough—" The Belton Plough"— 23d 
December 1839. 

2. To Christopher Nickels, of the York Road, Lambeth, in the county 
Of Surrey, gentleman, being a communication from a foreigner residing 
abroad/' improvements in propelling carriages.'!— 24th December 1839. 

3. To Joseph Gibbs of Kennington, in the county of Surrey, engineer, 
" an improvement or improvements in the machinery for preparing fibrous 
substances for spinning, and in the mode of spinning certain fibrous sub- 
stances."— 24th December 1839. 

4. To Thomas Edmondson of Manchester, in the county of Lancaster, 
clerk, " certain improvements in printing presses."— 31st December 1839. 

5. To James Nasmyth of Paticroft, near Manchester, t in the county of 
Lancaster, engineer, 44 certain improvements applicable to railway car- 
riages."— 31st December 1839. 



Digitized by 



LUt cf Patents. 



6. To Thomas Laurente Lamy Godabd of ChrUU>puer's Street, Fins- 
bury Square, in the city of London, merchant, being a communication from 
a certain foreigner residing abroad, " improvements in looms for weaving to 
be worked by steam or other power."— 8th January 1840. 

7. To John Bradford Furkival of Street Ashton, in the county of 
Warwick, farmer, being a communication from a certain foreigner residing 
abroad, " improvements in apparatus or materials to prevent persons and 
quadrupeds sinking when in the water."— 8th January 1840. 

8. To Wilton George Turner, late of Park Village, Hegent's Park, in 
the county of Middlesex, but now of the town and county of the town of 
Newcastle-upon-Tyne, Doctor of Philosophy, and Herbert Minton of 
Longneld Cottage, in the parish of Stoke-upon-Trcnt, in the county of Staf- 
ford, manufacturer, " an improved porcelain."— 9th January 1840. 

9. To RicnARD Beard of Egremont Place, New Road, in the county of 
Middlesex, gentleman, being a communication from a certain foreigner re- 
siding abroad, " improvements in printing calicoes and other fabrics." — 9th 
Janunry 18-10. 

10. To Alexander Francis Campbell of Great Plumpstead, in the 
county of Norfolk, Esq., and Charles White of the city of Norwich, me- 
chanic, improvements in ploughs, part of which improvements are applica- 
ble to harrows and other agricultural implements." — 9th January 1840. 

11. To Robert Montgomery of Johnstone, in the county of Renfrew, in 
the kingdom of Scotland, gentleman, an improvement or improvements in 
spinning machinery applicable to mules, jennies, slubbers, and other similar 
mechanism."— 9th January 1840. 

12. To William Vickers of Firs Hill, in the county of York, steel ma- 
nufacturer, being a communication from a foreigner residing abroad, " an im- 
provement in the manufacture of cast-steel." — 10th January 1840. 

13. To Christopher Edward D ampier, of Ware, in the county of Hert- 
ford, attorney-at-law, " an improved weighing-machine." — 14th January 
1840. 

14. To John Leslie of Conduit Street, Hanover Square, in the county 
of Middlesex, tailor, being a communication from a certain foreigner residing 
abroad, "improvements in measuring the human figure." — 15th January 
1840. 

15. To William Harper of Coupcr's Court, Cornhill, in the city of Lon- 
don, patent stove manufacturer, and Thomas Walker of Birmingham, in 
the county of Warwick, " improvements in stoves an(J grates, and in pre- 
paring metal plates for such stoves and for other purposes."— 15th January 
1840. 

16. To Matthew Heath of Furnival's Inn, in the city of London, gen- 
tleman, being a communication from a certain foreigner residing abroad, 
' ' improvements in clarifying and filtering water, beer, wine, and other li- 
quids."— 15th January 1840 

17. To Thomas Clare and Charles Clark of Wolverhampton, in tho 
county of Stafford, ironfounders and copartners, " improvements in glazing 
and enamelling cast-iron hollow ware."-r-15tk January 1840. 

18. To J ohn Ainslie, fanner, Redhcnghfiieiu: J)alkeitb> " a machine for 
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a new and improved mode of making or moulding tiles, bricks, retorts, and 
such like work, from clay." — 20th January 1840. 

19. To Samuel White White of Charlton Marshall, in the county of 
Dorset, Esq., " improvements in preventing persons from being drowned." 
—20th January 1840. 

20. To Arthur Eldred Walker of Melton Street, Euston Square, en- 
graver, " improvements in engraving by machinery." — 20th January 1840. 

21. To Bobert Lorimer, brassfounder, No. 45 Jamaica Street, Glasgow, 
in the county of Lanark, North Britain, " an improvement or improvements 
in stoves."— 25th January 1840. 

22. To Miles Berry of the office for Patents, CC Chancery Lane, in the 
county of Middlesex, patent agent, being a communication from a foreigner 
residing abroad, " an invention or discovery by which certain textile or 
fibrous plants are rendered applicable to making paper, and spinning into 
yarns, and weaving into cloth, in place of flax, hemp, cotton, and other fibrous 
materials, commonly used for such purposes."— 27th January 1840. 

23. To John Jones of Westfield Place, Sheffield, in the county of York, 
" a new frying and grilling pan, for the cooking of stoaks, chops, and other 
meats."— 29th January 1840. 

24. To Robert Hervey of Manchester, in the county of Lancaster, dry- 
salter, " certain improvements in the mode of preparing and purifying alum, 
alumina, aluminous mordants, and other aluminous combinations and solu- 
tions, and the application of such improvements to the purposes of manu- 
facture."— 31st January 1840. 

25. To Francis Worrell Stevens of Chigwell, in the county of Essex, 
schoolmaster, " certain improvements in apparatus for propelling boats and 
other vessels on water."— 1st February 1840. 

26. To William Isaao Cookson of Newcastle-upon-Tyne, Esquire, 
" certain improved processes or operations for obtaining copper and other 
metals from metallic ores."— 3d February 1840. 

27. To George Wilson of St Martin's Court, St Martin's Lane, in the 
county of Middlesex-, stationer, " an improved paper-cutting machine."— 3d 
February 1840. 

28. To Miles Berry, of the office for Patents, 66 Chancery Lane, in the 
county of Middlesex, patent agent, being a communication from a foreigner 
residing abroad, " certain improvements in machinery, or apparatus for 
making or manufacturing pins, and sticking them in paper."— 5th February 
1840. 

29. To Godfrey Anthony Ermen of Manchester, in the county of Lan- 
caster, cotton spinner, " certain improvements in machinery or apparatus for 
spinning, doubling or twisting cotton, flax, wool, or other fibrous materials, 
part of which improvements are applicable to machinery in general." — 
5th February 1840. 

30. To James Capple Miller of Manchester, in the county of Lan- 
caster, gentleman, " certain improvements in printing calicoes, muslins, and 
other fabrics." — 7th February 1840. 

31. To John Alexander Philip db Val Marino of No. 17 Clifford 
Street, Bond Street* m the county of Wi44lesex^ Esquire, « cecfeiii iaaprove- 
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ments in the manufacture of gas, and in the apparatus employed for con- 
suming gjis for the purposes of producing light " — 7th February 1840. 

32. To John Francois Victor Fabibn of King Street, in the city of 
London, gentleman, being a communication from a certain foreigner residing 
abroad, " improvements in pumps."— 12th February 1840. 

33. To Jonathan Fell of Workington, in the county of Cumberland, 
ship-builder, u improvements in building ships and other vessels." — 12th 
February 1840. 

34. To John Reynolds of Victoria Hotel, Euston Square, in the county 
of Middlesex, Esquire, " improvements in the manufacture of salt."— 12th 
February 1840. 

35. To Henry Pinkus, late of Pensylvania, in the United States of 
America, but now of 77 Oxford Street, in the county of Middlesex, gentle- 
man, " improvements in inland transit, some of which improvements are 
applicable to, and may be combined with, an improved method of, or appa- 
ratus for, communicating and transmitting or extending motive power, 
by means whereof carriages or waggons may be propelled on railways or 
roads, and vessels may be propelled on canals." — 19th February 1840. 

36. To Jambs Beaumont Neilson of Glasgow, gentleman, " certain im- 
proved methods of coating iron under various circumstances, to prevent 
oxidation or corrosion, and for other purposes."— 25th February 1840. 

37. To William Pontipex of Shoe Lane, in the city of London, " an 
improvement in treating fluids containing colouring matter, to obtain the 
colouring matter therefrom."— 3d March 1840. 

38. To Thomas Oram of 27 East Street, Bed Lion Square, in the county 
of Middlesex, gentleman, u improvements in the manufacture of fuel." — 5th 
March 1840. 

39. To William Forrester, residing in Barrhead, in the county of 
Renfrew, manager at Levern Mill, " certain improvements in sizing, starch- 
ing, and otherwise preparing warps for weaving fabrics, and in the machinery 
or apparatus therewith connected."— 6th March 1840. 

40. To John Burn Smith of Salford, in the parish of Manchester, in the 
ounty of Lancaster, cotton spinner, "certain improvements in machinery 
for preparing, roving, spinning, and twisting cotton and other fibrous sub- 
stances."— 6th March 1840. 

41. To Laurence Wood Fletcher of Chorlton-upon-Medlock, Man- 
chester, in the county of Lancaster, machinist, " an improvement or im- 
provements in the manufacture of woollen and other cloths or fabrics, and 
in the application of such cloths or fabrics to various useful purposes."— 
14th March 1840. 

42. To Joseph Schofield of Littleborough, in the county of Lancaster, 
cotton-spinner and fustian manufacturer, and Edmund Leach of Little- 
borough aforesaid, manager of cotton spinners and weavers, " certain im- 
provements in looms for weaving various kinds of cloth."— 18th March 1840. 

43. To William Maltby junior, of Mile End, chemist, and Richard 
/UBRton, brassfounder, of Percy Street, in the county of Middlesex, " im- 
rovements in extracting and concentrating the color, tanin, and other mat- 
ters contained in vegetable and animal substances."— 18th March 1840. 
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Aerolite, notice respecting the fall of one near Juvinas in France, 385. 
Agassiz, his observations on the scales of fishes, in reply to Mandl's 

observations on that subject, 287. 
Andalueite, same species with chiastolite, 417* 
Antarctic expedition, instructions in zoology and animal physiology 

for, 22* 

Arches, oblique, essay on, by Edward Sang, SOL 

Asiatic Researches, noticed, 428. 

Asiatic Society of Bengal, Journal of, 200, 422. 

Baer, K. E. Von, his sketch of animal life in Nova Zembla, 93. 
Barry, Dr, Royal Society gold medal presented to him, 1 9f>. 
Batrachians, on the suspension of life in, from the effects of cold, ZL 
Beaver, observations on the, 68. 
Beck, Van, on the temperature of plants, 331. 
Berzelius, Jacob, his remarks on Professor Keilhau's theory of gra- 
nite, 371. 

Bischof, Gustav, on the inflammable gases of the Prussian coal-mines, 
LftL 

Bones, fossil, observations on, 42£L 
Boracic acid lagoons, account of, by Dr Bowring, 8£L 
Botryolite and Datolite, their chemical composition, 417. 
Bowring, John, his account of the boracic acid lagoons of Tuscany, 

Brown, Robert, LL.D., presented with the Copley medal, 197. 
Bruce, C. A., superintendent of tea-culture, on the manufacture of 
tea, &c 12& 

Buckland, Dr, his address on delivering the Wollaston medal to M. 
Dumont, and a year's proceeds of the Wollaston Fund to Mr 
Sowerby, 379. 

Chiastolite and Andalusite, the same species, 417. 
Chloritoide, a mineral species noticed, 419. 

Christison, Dr, his observations on the circumstances modifying the 
physiological actions of plants, 405. 

Cinnamon, observations on, by H. Marshall, F. R. S. E., Deputy In- 
spector-General of Hospitals, 27. 

Coast-line of Fuci, height of, in Alten Fiord, 420, 

Connell, A., Esq. F. R. S. E., his analysis of the new mineral named 
Greenockite, 392. 

Cretaceous rocks, their microscopic organic remains, examination of, 
by M. Ehrenberg, lfLL 

Cunningham, R. H., on granite, 407. 

Daguerreotype, observations on, by Dr Fyfe, 205. 
Darwin, Charles, Esq., his " journal and remarks/' 201. 
Datolite and Botryolite, their chemical composition, 417* 
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Deshayes, his Traite* Elementaire de Conchy liologie, noticed, 425. 
Dutrochet, M., experiments on the temperature of vegetables with 
the thermo-electric apparatus, 103. 

Ehrenberg, C. G., Professor, on the calcareous and siliceous micro* 
scopic animals which form the chief component parts of creta- 
ceous rocks, l&L 

Electrical currents in metalliferous veins, remarks on, by R. Were 
Fox, Esq., 267. 

Electrical currents in metalliferous veins, researches on, by Professor 
Reich, L 

Fishes, scales of, described, by L. Mandl, M. D., 113, 274 — remarks 
on the scales of, by M. Agassiz, in reply to Mandl, 287* 

Fluoric acid, on its supposed existence in certain animal matters, by 
G. O. Rees, M. D., 90, 

Fossil organic remains found in the great Southern Highlands of 
Scotland, 198, 

Fox, Were, Esq., remarks on electric currents in metalliferous veins, 
267. 

France, diseases of, considered in their relation to its meteorological 
history, by Dr Fuster, 238. 

Fusibility of minerals, scale of, proposed, 419. 

Fuster, Dr, his observations on the diseases of France in their rela- 
tion to the seasons, 22£L 

Fyfe, Dr Andrew, on daguerreotype, 205. 

Glaciers of the Alps, observations on, by M. J. Andre de Luc, 15. 
Graham, Professor, his descriptions of rare and new plants, 397. 
Granite, theory of its formation by Keilhau, notes on, 366 ; remarks 

on Keilhau's theory of granite by Berzelius, 371. 
Greenockite, a new mineral species belonging to the order Blende, 

described, 390 — chemical analysis of, 392. 

Hoffman, Professor, of Berlin, on rivers which break through moun- 
tain-chains, 42* 
Human races, on the extinction of, by Dr Pritchard, Ififi. 

Iceland moss. &c, on the removal of the bitter taste and lichenous 
odour of, 269. 

Inflammable gases of the Prussian coal-mines, described, by Profes- 
sor Bischof, 1S3. 

Infusoria, the digestive organs of, considered, by Dr Meyen, 27 1 . 

Insects, their geographical distribution traced, 170, 224. 

Instructions, zoological, for the French Scientific Expedition to the 
North of Europe, 53 — also for the British Antarctic Expedition, 

m 

Jackson, Dr, on the cultivation of roses, 326. 

Keilhau, Professor, explanatory notes on his paper relating to gra- 
nite, 36 6. — Remarks on his memoir on granite, by Berzelius, 
371. — His answer to Berzelius, in a note, 378. 
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Kupffer, M. T., his meteorological observations made at St Peters- 
burg from 1822 to 1835, 77- 

Lamp, polyphotal, described, 193. 
Lantan, a new metal, noticed, 416. 

I^iurus cassia of Linnaeus, observations on, by Robert Wight, M.D., 

Logan, F., Surgeon R. N., on the habits of testaceous mollusca be- 
longing to the genera Achatina and Phasianella, 42* 

Low, Professor, his Illustrations of the Breeds of the Domestic Ani- 
mals of the British Islands, noticed, 424. 

Luc, J. A. de, on the glaciers of the Alps, liL — On the transverse val- 
leys or openings in chains of mountains, which afford a passage, 
to rivers, 32. 

Madras Journal of Literature and Science for 1 839, noticed, 201 , 422, 
Malthacite, new mineral species, noticed, 418. 
Mandl, Dr L., his researches on the structure of the scales of fishes, 
113, 274. 

Marshall, Henry, F.R.S.E., his observations on cinnamon, 72. 

Meteorological observations of Kupffer at Petersburg, 77. 

— — Tables for Applegarth, in Dumfriesshire, 112, 324 — for 

Kinfauns, £19 for Edinburgh, 322— for Alford, 320=for 

Abbey St Bathan's, 323 for Carlisle, 326. 

Microscopical Society, their proceedings reported, 414. 

Mikrolin, a new species of mineral, noticed, 417. 

Mollusca, testaceous, on the habits of, by F. Logan, Esq. 47. 

Monazite, the chemical composition of, noticed, 417. 

Morgan, T., his observations on the digestive organs of the infuso- 
ria, 271. 

Narrative of experiments and suggestions, by the late Mr James 
Taylor, for the application of steam in navigation, by Sir John 
Robison, 45* 

Nile, its present and former levels considered, by Sir T. G. Wilkin- 
son, 21 1. 

Nova Zembla, sketch of animal life in, by M. K. E. von Baer, 93. 

Oils, fixed, on the adulteration of, by Dr Davidson, 25IL 

Oil, palm, on its decolorization, by Dr Davidson, 256. 

Oils, fish, the removal of the foetid odours of, by Dr Davidson. 2~>H. 

Oils, report on Dr Davidson's experiments thereon, by Committee 

of Society of Arts, 264. 
Opaline Allophane, account of, 418. 

Patents granted for Scotland, from 17th September to 14th Decem- 
ber 1839, 202 from 21st December 1839 to 18th March 

1840, 42IL 

Perikline, a species of felspar, noticed, 419. 
Plants, temperature of, 103, 331. 

Plumage, on the changes of, according to the seasons, 70. 
Pritchard, Dr, on the extinction of human races, 1 66. 



Quartz veins, effects of, described by Rozet, 395. 

Redfield, M n his observations on the law of storms, 3fil. 

Rees, G. O., M.D., on the supposed existence of fluoric acid, as an 

ingredient in certain animal matters, 90. 
Register of mean temperature, &c. at Applegarth, by Wm. Dunbar, 

D.D., 112. 

Reich, Professor F., researches on the electrical currents in the me- 
talliferous veins of * Himmelfahrt, near Freyberg," L 

Robison, Sir John, on the application of steam to navigation, 45. — 
on the best means of burning gas for supplying heat, 291. — on 
the best means of burning gas for the purpose of illumination, 22*L 

Roses, on the cultivation of, 326. 

Royal Society of Edinburgh, proceedings of, from December 1 839 

to February 1840, reported, 400. 
Russell, J. Scott, F.R.S.E., his description of a polyphotal lamp, and 

reflector of single curvature, employed in steam- vessels and 

canal-boats, 193. 

Salt, recent deposits of, 420. 

Sang, Edward, civil-engineer, his essay on the construction of oblique 

arches, 301. % 
Scandinavia, its geology noticed, 387* 
Serpentine, crystals of, 418. 

Shaw, John, on the growth of the salmon, from the exclusion of the 

ovum to the age of two years, 400. 
Snarum in Norway, observations on the serpentine of, 418. 
Spring water containing oxides of tin and copper, 420. 

Tea, on the manufacture of, and on the extent and produce of the 
tea-plantations in Assam, by C. A. Bruce, Esq., L2fL 

Temperature of vegetables, experiments on, by M. Dutrochet, 103. 

Traill, Dr., on the means employed to prevent forgeries of bank 
notes, bills of exchange, checks, &c, 404. 

Wernerian Natural History Society, proceedings of, l?9j 407> 
Wilkinson, J. G., his observations on the present and former levels 
of the Nile, 211, 

Zoological instructions of the Royal Academy of -Sciences, Paris, for 
the scientific expedition repairing to the North of Europe, by 
M. J. Geoffroy Saint Hilaire, 53. 

for the British Antarctic expedition, 72. 

Zoology of the voyage of H. M. S. Beagle, No. L Part IV. Fishes, 
noticed, 423, 

Zoology of South Afriea, 424. 
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